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Here is the new INTERFACE catalog from National Semiconductor Corporation. It contains complete
information on all of National’s INTERFACE products whether they be Linear, Digital, or MOS. It is
the first such catalog in the industry and we hope it becomes your most important INTERFACE guide.
For your convenience, two different Tables of Contents are provided. One lists the products by type—Line
Driver, Sense Amplifier, etc.—and the other lists the products alphanumerically by part number. Product
selection guides and a complete product applications section are also included.

Voltage Comparators
Level Translators/Buffers
Memory/Clock Drivers
Line Drivers/Receivers
Peripheral/Power Drivers
Display Drivers

Sense Amplifiers

Analog Switches

New Products
Applications

Physical Dimensions/Def. of Terms

Manufactured under one or more of the following U S patents 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 3519897, 3557431, 3560765,
3566218, 3571630, 3575609, 3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are 1implied, and National reserves the right, at any time without notice, to change said circurtry
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Ordering Information

The ordering information for National devices covered in this catalog is as follows:

PACKAGE

DEVICE NUMBER

DEVICE FAMILY

DEVICE FAMILY . PACKAGE

AH — Analog Hybrid D — Glass/Metal Dual-In-Line Package
AM — Analog Monolithic F — Flat Package (0.25"" wide)

DH — Digital Hybrids G — TO-8 (12 lead) Metal Can

DM — Digital Monolithic H — TO-5 (multi-lead) Metal Can

LF — Linear FET J — Glass/Glass Dual-In-Line Package
LH — Linear Hybrid K — TO-3 Power Package

LM — Linear Monolithic N — Molded Dual-In-Line Package
LX — Transducer W — Flat Package (0.275" wide)

MH — MOS Hybrid
MM — MOS Monolithic

DEVICE NUMBER

3, 4 or 5 digit number.

Suffix Indicators:

A — Improved Electrical Specification
C — Reduced Temperature Range

Devices are listed in the table of contents alpha-numerically by device family (LH, LM, LX, etc.) and then
by device number. With most of National’s proprietary linear circuits, a 1-2-3 numbering system is employed.
The 1 denotes a Military temperature range device (-55°C to +125°C), the 2 denotes an Industrial tempera-
ture range device (-25°C to +85°C), and the 3 denotes a Commercial temperature range device (0°C to
+70°C), i.e. LM111/LM211/LM311.

Exceptions to this are some hybrid circuits which employ a ““C"’ suffix to denote the commercial temperature
range; and second-source products which follow the original manufacturers numbering system, i.e. LM710/
LM710C or LM1414/LM1514.

Interface circuits and sense amplifiers employ a 55 as the first two digits for the military temperature
range part, and a 75 for the commercial part, i.e. LM5520/LM7520. Display drivers and line drivers and
receivers employ a 78/88 prefix. The 78 applies to the military part, and the 88 to the commercial part,
i.e. DM7830/DM8830. And digital products employ a 54 as the first two digits for the military temperature
range part, and a 74 for the commercial part, i.e. DM5406/DM7406.
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Interface Cross Reference Guide
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DEVICE NATIONAL NATIONAL DEVICE NATIONAL NATIONAL DEVICE NATIONAL NATIONAL

NUMBER PIN-FOR-PIN FUNCTIONAL NUMBER PIN-FOR-PIN -FUNCTIONAL NUMBER PIN-FOR-PIN FUNCTIONAL
EQUIVALENT EQUIVALENT EQUIVALENT EQUIVALENT EQUIVALENT EQUIVALENT

Texas Instruments SN75154J LM75154J N8T13F LM75121J

SN5500F LM5524J SN75154N LM75154N N8T14B LM75122N

SN5524J LM5524J SN75182J DM8820AJ N8T14F LM75122J

SN5525J LM5525) SN75182N DMB8820AN N8T238 LM75123N

SN7500F LM7524) SN75183J DM8830J N8T24B LM75124N

SN7501F LM7524J SN75183N DM8830N N8T25B LM3625N

SN7502F LM7524) SN75324J LM75324J NE518A LM306H
SN7520J LM7520J SN75324N LM75324N NE518G LM306H
SN7520N N LM7520N SN75325J £M75325J NE518K LM306H
SN7521J LM75213 SN75325N LM75325N NE526A LM306H
SN7521N LM7521N SN75450AN LM75450N ' NE526G LM306H
SN7522J LM7522J SN75450N LM75450N NE526K LM306H
SN7522N LM7522N SN75451AP LM75451N NE529A LM361N
SN7523J LM7523J SN75451P LM75451N NE529K LM361H
SN7523N LM7523N SN75452P LM75452N $5710T LM710H
SN7524J LM7524J SN75453P LM75453N S5711K LM711H

SN7524N LM7524N SN75454P LM75454N S5711T LM711H
SN7525J LM75254 SN75491N DM75491N SE518A LM106H
SN7525N LM7525N SN75492N DM75492N SE518G LM106H
SN7528J LM7528J SN75207J LM75207J SE518K LM106H
SN7528N LM7528N SN75207N LM75207N SE526A LM106H
SN7529J LM7529J SN75208J LM75208J SE526G LM106H
SN7529N LM7529N SN75208N LM75208N SE526K LM106H
SN52710J LM710H SE529K LM161H
SN52710L LM710H Motorola e
SN52710N LM710H MC1414L LM1414) Fairchild

SN52710S LM710H MC1440F LM7524J U31962051X DM7820D
SN52711J LM711H MC1440G LM75244 U31962059X DM8820N
SN52711L LM711H MC1440L LM7524) U31962151X DM7830D
SN52711N LM711H MC1441F LM7524) U31962159X DM8830N
SN52711S LM711H MC1441L LM7524) U31962251X DM7820D
SN55107J LM56107J MC1488L LM1488J U31962259X DM8820N
SN55108J LM55108J MC1489AL LM1489AJ U4L961451X DM7830D
SN56109J LM55109J MC1489L LM1489) U4L961459X DM8830D
SN55110J LM55110J MC1514L LM1514J U4L961551X DM7820D
SN55182J DM7820AJ MC1580L DM7831J U4L961559X DM8820N
SN55183J DM7830J MC1582L DM7830J U5B7710312 LM710AH

SN72710J LM710CN MC1583L DM78204 U5B7710393 LM710CH

SN72710L LM710CH MC1584L DM7820AJ U5F7711312 LM711H

SN72710N LM710CN MC1710CF LM710CH U5F7711393 LM711CH
SN72710S LM710CH MC1710CG - LM710CH US5F7734312 LM111H
SN72711J LM711CN MC1710CL LM710CH U5F7734393 LM311H
SN72711L LM711CH MC1710F LM710H UBA7710312 LM710AH
SN72711N LM711CN MC1710G LM710H UBA7710393 LM710CN

SN72720N LM1414N MC1710L LM710H U6A7711312 LM711H
SN72811S LM711CH MC1711CF LM711CH UBA7711393 LM711CN
SN75100L DM8820D MC1711CG LM711CH UBA7750312 LM111H
SN75107J LM75107J MC1711CL LM711CH UBA7750393 LM311H
SN75107N LM75107N MC1711F LM711H U6A7760312 LM160J
SN75108) LM75108J MC1711G LM711H UBA7760393 LM360J
SN75108N LM75108N MC1711L LM711H U7B7524392 LM75244
SN75109) LM75109J o U7B7525393 LM7525J
SN75109N LM75109N Signetics U7B7761391 LM75244
SN75110J LM75110J . U7B7761392 LM7524J
SN75110N LM75110N 32”7818(?21\‘ EM'??ggm U7B7761393 LM75254
SN75121J LM75121J N5710T LM710CH U7B961451X DM7830D
SN75121N LM75121N N5711A LM711CN U7B961459X DM8830N
SN75122) LM75122J N5711K LM711CH U7B961551X DM7820D
SN75122N LM75122N N75208 LM7520N U7B961559X DM8820N
SN75123J LM75123) N75218 LM7521N U7B961651X LM1488J
SN75123N LM75123N N75228 LM7522N U7B961659X LM1488J
SN75124J LM75124J N7523B LM7523N U7B961751X LM1489AJ
SN75124N LM75124N N7524B LM7524N U7B961759X LM1489AJ
SN75150J LM75150J N75258 LM7525N U7B964451X DHO0T1H
SN75150N LM75150N N8T13B LM75121N
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Voltage Comparator

Guide

o]
s.
Input Bias Input Offset Input Offset
Supply Respon:
Current Current Volt eponse Vol
Temperature DTL/TTL Volt 4 8 age oltage
Device Range® Hud g (+25°C) (+25°C) (+25°C) Timet Gain Package Type Comments
(Volts) Max Max Max ( "; Typ
(wA) (uA) (mVv) e
LM106 Military 10 vte412 20 3 2 40 max + 40k TO5FP
LM206 Industrial 10 vV =-3 20 3 2 40 max a0k TOSF P Single comparator with strobe, high
speed and sensitivity, large fanout
LM306 Commercial 10 To-12 25 5 5 40 max 40k TO-5F P
(XK
LH2111 (Note 1) Miitary s 15 1 04 7 200 200k TO5DIPFP
tm211 Single, with strobe, will work from
Industrial 5 To + 1 7 - g .
LH2211 (Note 1) st o5 04 200 200k TO-SDIPFP single supply, low bras current
Lms1 Cor I 5 And GND 2 06 2 2 200 TO-SDIPFP
LH2311 (Note 1) mmercia " 00 , S
LM119 Miitary 2 (each side) +15 5 075 4 80 40k TO5DIPF P
LM219 Industrial 2 (each side) To+5 5 075 4 80 40k TO-5DIPFP High speed dual comparator
LM319 Commercial 2 (each side) And GND 1 2 8 80 40k TO-5DIP
LM139 Military 1 + 1 025 5 13ps 200k DIPFP
Quad comparator designed for single
LM239 Industrial 1 To+18 2 050 5 13ps 200k oIP supply operation, nput common
mode range includes ground
LM339 Commercial 1 Or From 2 050 5 13us 200k DIP
LM139A Military 1 2 1 025 2 13us 200k DIPFP
Low offset voltage Quad comparator
1 P
LM239A Industrial 1 To +36 2 050 2 3us 200k D wnth DTLITTL o levels
LM339A Commercial 1 And GND 25 050 2 13us 200k oIP
LM160 Military 2 45 10 2 2 16 3K TO-5DIP F P
Very high speed, outputs compatible
-5 DIP
LM260 Industrial 2 To 10 2 2 6 3k T0-5 DI wit DYL/TTL togo lovels
LM360 Commercial 2 65 15 4 4 16 3« TO5DIP
Lm161 Military 2 +5 10 2 2 12 3K TO5DIPFP
; A Very high speed, with indwidual
LM261 Industrial 2 To 415 10 2 2 12 3K TO-5DIP straben DTLITTL compatible
LM361 Commercial 2 And +5 15 4 4 12 3« TO-5DIP
LM710 Military 1 vi=+12 20 3 2 40 1750 705
Single, differential in, single output
LM710C Commercial 1 25 5 5 40 1500 70-5DIP
LM711 Military 1 75 10 35 40 1500 TO5 Dual differential, common output,
LM711C Commercial 1 100 15 5 40 1500 TO-5DIP tndividual strobes
LM1514 Military 1 20 3 3 3 1250 o Dual LM710 with separate strobes,
LM1414 Commercial 1 Vi=-7 25 5 4 30 1000 oiP individual outputs

*Military -55°C to +125°C
Industrial  ~25°C to +85°C
Commercial 0°C to +70°C

TResponse time 15 specified for 100 mV step input with 5 mV overdrive

Note 1

Dual version of device




Transmission Line Driver and Receiver Product Guide

AX

DRIVER OR INPUT OUTPUT POWER

DEVICE RECEIVER COMMON MODE OR DIFFERENTIAL THRESHOLD LEVELS SUPPLY DESCRIPTION AND COMMENTS
DM7820/DM8820 Receiver Differential 200 mV TTL +5.0 Dual £15V Common Mode Range
DM7820A/DM8820A Receiver Differential 200 mV TTL +5.0 * High Performance DM7820
DM7822/DM8822 Receiver Differential/Common Mode —2.0 to +20 TTL +5.0 Dual EIA Standard RS232
DM7830/DM8830 Driver " Differential TTL TTL +5.0 Dual
DM7831/DM8831 Driver Differential/Common Mode TTL TTL +5.0 TRI-STATE® DM7830
DM7832/DM8832 Driver Differential/Common Mode TTL TTL +5.0 DM7831 Without V¢ Clamp Diodes
LM55107/LM75107 Receiver Differential 25 mV TTL 5.0 10 mV Threshold LM55107 Dual
LM55207/LM75207 Receiver Differential 10 mV TTL 5.0 10 mV Threshold LM55107
LM55108/LM75108 Receiver Differentiat 25 mV TTL +5.0 Open Collector LM55107
LM55208/LM75208 Receiver Differential 10 mV TTL +5.0 10 mV Threshold LM55108
LM163/LM363 Receiver Differential 25 mV TTL 5.0 TRI-STATE® LM55107
LM163A/LM363A Receiver Differential 10 mV TTL +5.0 10 mV Threshold LM163
LM55109/LM75109 Driver Differential TTL 6.0 mA +5.0 Dual
LM55110/LM75110 Driver Differential TTL 12mA 5.0 12 mA LM55109
LM55121/LM75121 Driver Common Mode TTL TTL +5.0 Dual 5052 or Coax Driver
LM55122/LM75122 Receiver Common Mode 0.8t0 2.0 TTL +5.0 Triple with Hysteresis
LM55123/LM75123 Driver Common Mode TTL TTL +5.0 LM55121 for IBM Interface
LM55124/LM75124 Receiver Common Mode 0.7 to 1.7 TTL +5.0 LM55123 for IBM Interface
DM7834/DM8834 Transceiver Common Mode TTL TTL +5.0 Quad TRI-STATE® Hysteresis
DM7835/DM8835 Transceiver Common Mode TTL TTL +5.0 DM7834 with Strobed Receiver
DM7839/DM8839 Transceiver Common Mode TTL TTL +5.0 Non-inverting DM7834
DM7833/DM8833 Transceiver Common Mode ' TTL TTL +5.0 DM7839 with Strobed Receiver
DM7131/DM8131 Receiver Common Mode 0.97 to 2.65 TTL +5.0 6-Bit Comparator with Hysteresis
DM7136/DM8136 Receiver Common Mode 0.97 to 2.65 TTL +5.0 Expandable DM7131
LM1488 Driver Common Mode TTL +7.0V t90to 15 Quad EIA Standard RS232
LM1489 Receiver Common Mode 0.75t0 1.5 TTL +5.0 Quad EIA Standard RS232 with Hysteresis
LM1489A Receiver Common Mode 0.75 to 2.25 TTL +5.0 Higher Noise Immunity LM1489
Note: In applications devices grouped with Comparators and Sense Amplifiers may be used at line receivers. Also devices grouped with Peripheral drivers may be used as line drivers.
For additional application information reference:

National Application Note 22, IC’s for Digital Data Transmission

National Application Note 83, Data Bus and Differential Line Drivers and Receivers

National Application Note 108, Transmission Line Characteristics
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Peripheral Driver Guide

WAX

GENERAL DESCRIPTION

Maximum

Maximum

VoL (Max) ical
Nominal Output Output Output At Typlca.
. . Breakdown A Propagation
Series or Device Number Vee Voltage Leakage On Maximum Delay
(Volts) (Volts) Current Current Output Current (ns)
(LA) (mA) (Volts)
LM75450 Series (LM75450, LM350, 5.0 30 100 300 0.7 15
LM75451, LM75452, LM75453, LM75454)
LM3611 Series (LM3611, LM3612, LM3613, LM3614) 5.0 80 100 300 0.7 130
CONNECTION DIAGRAMS
Vee A2 X2 B2 c2 E2 Vee A2 2 B €2 sus
14 |13 12 11 10 9 14 13 12 11 10 8
' 1 l 2 3 4 5 3 I 1 | 2 3 a 5 '1
N Al 1 1 1 s Al 1 1 c1 GND
TOP VIEW TOP VIEW
LM350 LM75450
Vee 82 A2 X2 Vee 82 A2 X2 Vee 82 A2 X2 Vee 82 A2 X2
8 7 IG 5 Il 7 |s 5 Ja 7 I 6 5 I 8 7 I 6 5
L L p P——q—'
1 2 3 4 1 2 3 0 1 2 3 4 1 2 3 2
At l|1 )!I GND Al III XII GND A1 uI| x|1 GND Al 11 xll GND
TOP VIEW TOP VIEW TOP VIEW TOP VIEW
LM75451 LM75452 LM75453 (LM351) LM75454
LM3611 LM3612 LM3613 LM3614




XIX

LED Driver Selection Guide

SEGMENT DRIVERS

DIGIT DRIVERS

—o —o —o —0 o
c 4 QUTPUTS 5 QUTPUTS L o Lo —O0
0 —O 4 0UTPUTS L —0 50 mA/SEG. O 50 mA/SEG. L0 70UTPUTS —O 8 0UTPUTS :8 9 QUTPUTS
M DM75493 30 mA/SEG. DM75491 (SOURCE DM8861 |—O (SOURCE DM8866 |—O 50 mA/DIG. DM8865 :g 50 mA/DIG. DM8864 |—oO 50 mA/DIG.
M —O (SOURCE) [—O OR | OR 0 (SINK) o (SINK) 3 (SINK)
0 SINK) SINK) —o o 5
N —o —o —0
Cc
A —o o l—o o
T —o —o —o —o
H Lo 70UTPUTS —0 70UTPUTS | 60UTPUTS | BOUTPUTS
o} DM8857* —o 50 mA/SEG. DM8858* [—O 50 mA/SEG. DM75494 | o 180 mA/DIG. DM75492 s 250 mA/DIG.
D o (SOURCE) —o (SOURCE) (SINK) (SINK)
E —o —o0
—0
—o0 —o —o —o
L o L o L o 4 OUTPUTS 5 0UTPUTS
C —O 70UTPUTS —O 7 OUTPUTS | 60UTPUTS —O 50 mA/SEG. 50 mA/SEG.
0 DM7443* }—O 2 mA/SEG. DM8856* —O 6mA/SEG. DmBgss | o 40 mA/SEG. DM75491 (SOURCE DM8861 |—O (SOURCE
M —O (SOURCE) —O (SOURCE) (SINK) —o OR [ OR
M o —o SINK) SINK)
lo} —o
N
A —o0 l—o
N —o —o —o
(o] |_o 60UTPUTS —O 7 OUTPUTS —O 7 OUTPUTS
D DMBBES | 40 mA/SEG. DM7446A* [—O 40 mA/SEG. DM7447A* |—O 40 mA/SEG.
E (SINK) —O (SINK) —O (SINK)
—O —o0 —O
—o0 —o —o
*Decoded
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Analog Switch Cross Reference Guide

National also builds analog switches to custom or pin-for-pin second source requirements. Consulit your local National sales office.

NATIONAL NATIONAL NATIONAL
DEVICE FUNCTION FUNCTIONAL DEVICE FUNCTION FUNCTIONAL OEVICE FUNCTION FUNCTIONAL
_ NUMBER EQUIVALENT NUMBER EQUIVALENT NUMBER EQUIVALENT
Dixon Silicomx (Con't) Teledyne Semiconductor (Amelco)
DAS2114 SPDT — 100 ohm AH2114 (pin for pin) DG125 Obsolete — see DG501 AM3705 2107BE SPST — 100 ohm 1/2 AHO126
DAS2126 SPDT — 50 ohm AHO162 DG126 thiu TTL Compatible - JFET AHO126 thru 21108E SPST — 500 ohm 1/2 AH0126
DAS2128 Quad SPST — 50 ohm 2-AH0152 DG164 Series Analog Voltage Switches AHO0164 Series 2114BF SPDT — 100 ohm AH2114 (pin for pin)
DAS2132 Dual SPST — 50 ohm AHO152 (pin for pin — see note 1) 21268G SPDT — 500 ohm AHO0162
DAS2133 Dual SPST — 50 ohm AHO152 DG169 Obsolete — see DG173 AH0014 21278G DPST — 500 ohm AHO152
DAS2136 Dual SPST — 50 ohm AH0152 DG171 SPST — 100 ohm AM1000 2128BG Quad SPST — 500 ohm 2-AH0152
DAS2137 Dual SPST — 50 ohm AH0152 DG172 4CH MUX — 400 ohm AHO0015 21308G Dual SPST — 50 ohm AHO152
DG173 DPDT — 400 ohm AHO014 21378F SPDT — 200 ohm AHO0146
- DG175 SPDT — 200 ohm 1/2 AH0015 2138BE Dual SPST — 500 ohm NSB035 (pin for pin)
Fairchild DG181 Dual SPST — 30 chm AHO133 2139BE Dual SPST — 500 ohin AH0152
- DG182 Dual SPST — 80 ohm AHO134 2141BF/BH Dual SPST — 500 ohm AHO0152
A3F3700 (xxx) 4CH MOS Switch MM450 Series DG184 Dual DPST — 30 ohm AHO0129 2145BE Dual SPST — 50 ochm AH0152
A313701 (xxx) 6CH MOS MUX AM2009 DG185 Dual DPST — 80 ohm AHO0126 2147BE Dual SPST — 500 ohm AHO152
ABJ3705 (xxx) 8CH MOS MUX AM3705 (pin for pin) DG187 SPDT — 30 ohm AHO144
A6J3708 (xxx) 8CH MOS MUX AM3705 (pin for pin) DG188 SPDT — 80 ohm AHO0143
HAG3001 (1xx)  4PST (Obsolete) AHO015 DG190 Dual SPST — 30 ohm 2.AH0144 Texas Instrument
HAG3002 (xxx)  SPDT — 400 ohm AHO0014, AHO019 DG191 Dual SPDT — 80 chm 2-AH0143
DG400 Serres Dual SPDT — 80 chm See note 2 TMS6000 10CH MOS MUX AM3705
DGS01 8CH MUX — 200 ohm AM3705 TMS6002 6CH MOS MUX AM2009
General Instrument DG502 Dual 4CH MUX — 200 ohm  2-AH0015 TMS6005 6CH MOS MUX AM2009
MEM2009 6CH MOS MUX AM2009 {orn for pin) G503 8CH MUX — 400 ohm AM3705 TMS6009 6CH MOS MUX AM2009 (pin for pin)
MEM2017 6CH MOS MUX AM2009 (pin for pin) DG506 8CH MUX — 400 ohm AM3705
MEM3705 8CH MUX with Decode AM3705 (pin for pin) DG507 8CH MUX — 400 ohm AM3705
NC450 Dual SPST — 500 ohm AHO0152 DGS10 8CH MUX — 400 ohm AM3705
NCas1 Dual SPST —~ 100 ohm AHO134 DG511 Dual 4CH MUX — 400 ohm  2-AH0015
NC2114 SPDT — 100 ohm AH2114 (pin for pin) G114 thru Muluple P MOS Transistors ~ MMA50 thru MM454 Series
NC2126 SPDT — 50 ohm AH0162 G124 Series and AM2009
NC2137 SPDT — 20 ohm AH0146 G125 thru Multiple J-FET Transistors AHS5009 thru
G135 Series AH5024 Series
513001 DPST — 500 ohm 1/2-AH0019
Intersi 513002 SPDT — 500 ohm 1/2-AH0015
13706 8CH MUX — 400 ohm AM3705 (pin for pin)
1H5001 SPST — 30 ohm 1/2 AH0133
1H5002 SPST — 50 ohm 1/2 AHO152
1H5003 Dual SPST — 30 ohm AH0133
1H5004 Dual SPST — 50 ohm AHO152 Telodyne - Crystalonics
1H5009 thru TTL Compatible — JFET AHS5009 thry CAGS6 SPST — 100 ohm 1/2-AHO0134 Note 1: These devices have additional letter designations after part numbers.
1H5024 Series Analog Current Switches AHB5024 Series (pin for pin) CAG7 SPDT — 100 ohm AHO143 National's corresponding pkg and temp range codes are
DG126 thru TTL Compatible ~ JFET AH0126 thru CAG10 SPST — 500 ohm AM1000
DG164 Series Analog Voltage Switches AHO164 Series CAG13 Dual SPST — 500 ohm AHO134, 1/2 AHO015 Itersil & .
(pin for pin — see-note 1) CAG14 SPST — 500 ohm AM1 Siliconix National
G114 thru Multiple P-MOS Transistors ~ MM450 thru MM454 Series CAG20 Dual SPST — 500 ohm AHO134, 1/2 AH0015 Designations Designations
G124 Series = and AM2009 CAG21 Dual DPST — 50 ohm AHO154 Letter “A” = Military temperature range = No letter
CAG22 Dual DPST — 300 ohm AHO154, AH0019 Letter “B" Industrial temperature range = Letter “C”
CAG23 Dual DPST — 500 ohm AHO0019 Letter L Flatpack = Letter "F"”
Sicomx CAG24 Dual SPST ~ 300 ohm AH0134, 1/2 AH0015 Letter “P” = Dual-In-Line = Letter D"
. CAG27 Dual SPST — 100 ohm AHO134
DG110 Dual SPST — 400 ohm 1/2 AH0015 CAG30 SPST — 600 ohm 1/4 AH0015 Examples
DGM111 Dual SPST — 400 ohm 1/2 AH0015 CAG513 Dual SPST — 500 ohm 1/2 AH0015
DG112 Dual SPST — 400 ohm 1/2 AH0015 CDA1 SPST — 100 ohm 1/2 AH0134 DG129AL = AHO129F (pin for pin)
DG116 Obsolete — see DG172 1/2 AH0015 CDA2 Dual SPST — 300 ohm 1/2 AH0015 0G1348P = AHO134CD (pin for pin}
DG118 Obsolete — see DG172 AH0015 CDA4 SPST — 100 ohm 1/2 AHO134
DG120 Obsolete — see DG502 AH0015 CDAS SPST — 200 ohm 1/2 AHO134 Note 2. 400" series used to denote industrial temperature range product
DG121 Obsolete — see DG502 2.AH0015 CDA6 SPST — 100 ohm 1/2 AHO134 Coding was changed to use “100” sertes and letter “B"
DGM122 Dual 2CH MUX — 40092 AH0015 CDAM SPST — 100 ohm 1/2 AHO134
DGM123 Obsolete — see DGS01 AM3705 CDA18 SPST — 50 ohm - AM1000 Example DGA426 = DG1268 = AH0126C
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LF111/LF211/ LF311 voltage comparators

general description

The LF111, LF211 and LF311 are FET input voltage
comparators that virtually eliminate input current errors.
Designed to operate over a 5.0V to 15V range the
LF111 can be used in the most critical applications.

The extremely low input currents of the LF111 allows
the use of a simple comparator in applications usually
requiring input current buffering. Leakage testing, long
time delay circuits, charge measurements, and high
source impedance voltage comparisons are easily done.

Voltage Comparators

Further, the LF111 can be used in place of the LM111
eliminating errors due to input currents,

advantages
®  Eliminates input current errors
® |nterchangeable with LM111

® No need for input current buffering

connection diagrams*

Dual-In-Line Package - Dual-in-Line Package

Metal Can Package Flat Package e 1 — U |~ 14 nC
v, anp —4 v
GND 2 i |— 13 nc
GROUND £ [— v* INPUT 3 =] p— 12 NC
eyt &= = oureur . e = oummur
eyt -—{ =11 v*
weut & —Y0 3 BALANCE
" BALANCE/  NC §=—f [~ 10 nC INPUT — STROBE
Swama b strose -
v —— BALANCE VT e [~ ourtRuT
saLance/ V] BALANCE
BALANCE 1—-1 —® STRoBe

uedi/uzd/ian

NOTE Pin 5 connected to bottom of package

NOTE Pin 4 connected to case
TOP VIEW TOP VIEW

TOP VIEW

Note Pin 6 connected to bottom of package

Order Number LF111H, Order Number LF111F TOP VIEW
LF211H or LF311H See Package 3 Order Number LF111D, Order Number LF311N
See Package 11 LF211D or LF311D See Package 20
*Pin cc ons shown on sch ic diagram See Package 1
and typical applications are for TO-5 package. Order Number LF311N-14
- See Package 22
schematic diagram and auxiliary circuits n

BALANCE/STROBE  BALANCE
0 5
>
mS  ms
P:
8 -
> f8
R1 < R2 < as <
1%S %S L< b
< < | She
S o0
9 J
e
“’}“"{ —o
l:mz
s
L a3
I >
R10 €
* o ¢ s | S
Lk_’l_‘. ouTPUT
INPUTS 7
o1 D2 e an
R16
. 50V S0V S A
~le—dw a7
[J
AN 154
1230
S RIS 9
S a0 1»-(015
2 a7 Rz S
L G 500 S
] A18 <
250 mS R4 :: e ™
>
20k 4 S A3
< a0 *Increases typical common mode
’e 1 slew from 7.0V/ss to 18V/ss.
n 1 Increasing Input
v GND Stage Current*




LF111/LF211/LF31M

absolute maximum ratings
' LF111/LF211 LF311
Total Supply Voltage (Vgg) 36V 36V
Output to Negative Supply Voltage (V54) 50V 40V
Ground to Negative Supply Voltage (Vq4) 30V 30V
Differential Input Voltage +30V +30V
Input Voltage (Note 1) +15V +15V
Power Dissipation (Note 2) 500 mW 500 mW
QOutput Short Circuit Duration 10 seconds 10 seconds
Operating Temperature Range
LF111 -55°C to +125°C
LF211 ~25°C to +85°C
LF311 0°C to +70°C
Storage Temperature Range —65°C to +150°C —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C 300°C
electrical characteristics (LF111/LF211) (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta =25°C, Rg 0.7 4.0 mV
Input Offset Current (Note 4) A= 25°C, Vem =0 (Note 6) 5.0 25 pA
Input Bias Current Ta = 25°C, Vem =0 (Note 6) 20 50 pA
Voltage Gain Ta =25°C 200 V/mV
Response Time (Note 5) Ta =25°C 200 ns
Saturation Voltage Vin <-6.0mV, loyr = 50 mA, T = 25°C 0.75 1.5 \%
Strobe On Current Ta =25°C 3.0 mA
Output Leakage Current VN >5.0mV, Vour = 36V, T, = 25°C - 0.2 10 nA
Input Offset Voltage (Note 4) 6.0 mV
Input Offset Current (Note 4) Vg = *15V, Vem = 0 (Note 6) 2.0 3.0 nA
Input Bias Current Vg =115V, Vem = 0 (Note 6) 5.0 7.0 nA
Input Voltage Range +14 \
-13.5 \Y
Saturation Voltage vVt¥>45vV,V =0 - 0.23 0.4
Vin £-6.0mV, Igink < 8.0 mA
Output Leakage Current Vin 25.0mV, Voyt =35V 0.1 0.5 MA
Positive Supply Current Ta = 25°C 5.1 6.0 mA
Negative Supply Current Ta = 25°C 4.1 5.0 mA
Note 1: This rating applies for 15V supplies. The pc;smve input voltage limit is 30V above the negative supply. The negative input voltage limit
is equal to the negative supply voltage or 30V below the posmve supply, whichever is less.
Note 2: The maximum junction temperature of the LF111 is +150°C, the LF211 is +110°C and the LF311 is +85°C. For operatmg at elevated
in the TO-5 pack must be derated based on a thermal resistance of +150° C/W, junction to ambient, or +45° C/W, junction
to case For the flat package, the deratmg is based on a thermal resistance of +185° C/W when mounted on a 1/16-inch-thick epoxy glass board with
ten, 0.03-inch-wide, 2-ounce copper conductors. The thermal resistance of the dual-in-line package is +100°C/W, junction to ambient,
Note 3: These specifications apply for Vg = £+15V and -55°C <Ta< +125°C for the LF111, unless otherwise stated. With the LF211, however,
all temperature specifications are limited to—25°C < Ta < +85°C and for the LF311 0°C < Ta < +70°C. The offset voltage, offset current and bias
current specifications apply for any supply voltage from a single 5.0 mV supply up to +16V supplies.
Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a
1.0 mA load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input impedance.
Note 5: The response time specified (see definitions) is for a 100 mV input step with 5.0 mV overdrive.
Note 6: For input voltages greater than 15V above the negative supply the bias and offset currents will increase—see typical performance curves.




slectrical characteristics (LF311) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
1put Offset Voltage (Note 4) Ta= 25°C, Rg < 50k 2.0 10 ‘ mV
aput Offset Current (Note 4) Ta =25°C, Vem =0 (Note 6) 5.0 75 pA
1put Bias Current Ta =25°C, Vem = 0 (Note 6) 25 150 pA
foltage Gain T =25°C 200 V/mV
tesponse Time (Note 5) Ta =25°C 200 ns
iaturation Voltage Vin <10 mV, loyt = 50 mA, T, = 25°C 0.76 1.5 \
itrobe On Current T =25°C ‘ 3.0 mA
Jutput Leakage Current Vin > 10mV, Vour =36V, T, = 25°C 0.2 10 nA
nput Offset Voltage (Note 4) Rg < 50k 15 mV
nput Offset Current (Note 4) Vg = %15V, Ve = 0 (Note 6) 1.0 nA
nput Bias Current Vg =%15V, Vcm = 0 (Note 6) 3.0 nA
nput Voltage Range +14 \%
-13.5 \Y

saturation Voltage vt>45v,v =0
Vin £-10mV, Ig ik <.8.0 mA 0.23 0.4 \
>ositive Supply Current Ta =25°C 5.1 7.5 mA
\egative Supply Current Ta = 25°C 4.1 5.0 mA

Note 1: This rating applies for +15V supplies. The positive input voltage imit 1s 30V above the negative supply. The negative inpht voltage limit
s equal to the negative supply voltage or 30V below the positive supply, whichever is less.

\ote 2: The m junction P! e of the LF111 15 +160°C, the LF211 1s +110°C and the LF311 is +85°C. For operating at elevated
:emperatures, devices in the TO-5 package must be derated based on a thermal resistance of +150°C/W, junction to ambient, or +45°C/W, junction
‘0 case. For the flat package, the derating 1s based on a thermal resistance of +185° C/W when mounted on a 1/16-inch-thick epoxy glass board with
:en, 0.03-inch-wide, 2-ounce copper conductors. The thermal resistance of the dual-in-line package 1s +100° C/W, junction to ambient.

\lote 3: These specifications apply for Vg = +16V and -55°C <Ta< +125°C for the LF111, unless otherwise stated. With the LF211, however,
\ll temperature specifications are limited to —25°C < Ta < +85°C and for the LF311 0°C < Ta < +70°C. The offset voltage, offset current and bias
surrent specifications apply for any supply voltage from a single 5.0 mV supply up to £15V supplies.

\ote 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of either supply with a
1.0 mA load. Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input impedance.

Note 5: The response time specified (see definitions) is for a 100 mV input step with 5.0 mV overdrive.

Note 6: For input voltages greater than 15V above the negative supply the bias and offset currents will increase—see typical performance curves.
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LF111/LF211/LF3M1
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-LFM1/LF211/LF31

typical applications
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LH2111/LH2211/LH2311 dual voltage comparator
general description

S Voltage Comparators

The LH2111 series of dual voltage comparators are fied for operation over the 0°C to 70°C tempera-
two LM111 type comparators in a single hermetic ture range.

package. Featuring all the same performance char-

acteristics of the single, these duals offer in addi- features

LLEZHT/WZZHT/LLZH

tion closer thermal tracking, lower weight, reduced

insertion cost and smaller size than two singles. ® Wide operating supply range *15Vtoa
For additional information see the LM111 data single +5V
sheet and National’s Linear Application Handbook. ® Low input currents 6 nA
The LH2111 is specified for operation over the ® High sensitivity 10uv
-55°C to +125°C military temperature range. The . . -
+

LH2211 is specified for operation over the -25°C ® Wide differential input range 3ov
to +85°C temperature range. The LH2311 is speci- ® High output drive 50 mA, 50V
connection diagram auxiliary circuits
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NV INPUT o-'-'.——l h .
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. »
" A1 10 GND (EMITTER)
NN IV INPuT O] + A1
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o
v
Order Number LH2111D, Offset Balancing Strobing
LH2211D or LH2311D
See Package 2
Order Number LH2111F,

LH2211F or LH2311F
See Package 5

u
NETWORK
oL 0y
4,12
*Increases typical common mode
slew from 7 0V/us to 18V/s ANALOG NPT
Increasing Input Stage Current* Driving Ground-Referred Load Using Clamp Diodes to Improve Responses
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STROBE *Values shown are for a
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bility to noise spikes

Comparator and Solenoid Driver Strobing off Both Input* TTL Interface with High Level Logic
and Output Stages
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absolute maximum ratings

LH2111/LH2211/LH231

Total Supply Voltage vt-v7) 36V Qutput Short Circust Duration 10 sec
Output to Negative Supply Voltage (Vout - V™) 50V Operating Temperature Range LH2111 «55°S to0 125°C
Ground to Negative Supply Voltage (GND - V7) 30v LH2211 -25°C to 85°C
Differential Input Voltage +30V LH2311 0°C to 70°C
Input Voltage (Note 1) 16V Storage Temperature Range -65°C to 150°C
Power Dissipation (Note 2) 500 mW Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics - each side (Note 3)
LIMITS i
PARAMETER CONDITIONS UNITS
LH21M LH2211 LH2311
Input Offset Voltage (Note 4) Ta = 25°C, Rg < 50k 3.0 3.0 7.5 mV Max
Input Offset Current (Note 4) Ta=25C 10 10 50 nA Max
Input Bias Current Ta=25°C 100 100 250 nA Max
Voltage Gain Ta=25°C 200 200 200 V/mV Typ
Response Time (Note 5) Ta=25°C 200 200 200 ns Typ
Saturation Voltage Vin £-5mV, loyr = 50 mA 1.5 1.5 1.5 V Max
Ta=25°C
Strobe On Current Ta=25°C 3.0 3.0 3.0 nATyp
Output Leakage Current ViN 25mV, Vour = 35V 10 10 nA Max
Ta=25°C ‘
Input Offset Voltage (Note 4) Rs < 50k 4.0 4.0 10 mV Max
Input Offset Current (Note 4) 20 20 70 nA Max
input Bias Current 150 150 300 nA Max
Input Voltage Range +14 14 14 V Typ
Saturation Voltage V*>45v,v =0 0.4 0.4 0.4 V Max
Vin<-5mV, Igink S8 mA
Positive Supply Current’ Ta= 25°C 6.0 6.0 7.5 mA Max
Negative Supply Current Ta= 25°C 5.0 5.0 5.0 mA Max

Note 1: This rating applies for +15V supplies. The positive input voltage limit is 30V above the negative supply. The negative
input voltage limit is equal to the negative supply voltage or 30V below the positive supply, whichever is less.
Note 2: The maximum junction temperature i1s 150°C. For operating at elevated temperatures, devices in the flat package, the
derating 1s based on a thermal resistance of 185°C/W when mounted on a 1/16-inch-thick epoxy glass board with 0.03-inch-
wide, 2 ounce copper conductor. The thermal resistance of the dual-in-line package is 100°C/W, junction to ambient.

Note 3: These specifications apply for Vg = +16V and ~55°C < Ta < 125°C for the LH2111, -25°C < T < 85°C for the
LH2211, and 0°C < Tp < 70°C for the LH2311, unless otherwise stated. The offset voltage, offset current and bias current
specifications apply for any supply voltage from a single 5V supply up to £15V supplies. For the LH2311, Vjn =10 mV.
Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of
either supply with a 1 mA load. Thus, these parameters define an error band and take into account the worst case effects of

voltage gain and input impedance.

Note 5: The response time specified is for a 100 mV input step with 5 mV overdrive.
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Voltage Comparators

LM106/LM206 voltage comparator

general description

The LM106 and LM206 are high-speed voltage
comparators designed to accurately detect low-
level analog signals and drive a digital load. They
are equivalent to an LM710, combined with a two
input NAND gate and an output buffer. The
circuits can drive RTL, DTL or TTL integrated
circuits directly. Furthermore, their outputs can
switch voltages up to 24V at currents as high as
100 mA. Other features include:

m Improved accuracy: 2mV maximum worst case
offset.

® Fan-out of 10 with DTL or TTL

® Added logic or strobe capability
® Wseful as a relay or lamp driver

® Plug-in replacement for the LM710.

® 40 ns maximum response time

The devices have short-circuit protection which
limits the inrush current when it is used to drive
incandescent lamps, in addition to preventing
damage from accidental shorts to the positive
supply. The speed is equivalent to that of an
LM710. However, they are even faster where buf-
fers and additional logic circuitry can be eliminated
by the increased flexibility of the LM106 and
LM206. They can also be operated from any nega-
tive supply voltage between -3V and -12V with
little effect on performance.

The LM106 is specified for operation over the
-55°C to +125°C military temperature range. The
LM206 is specified for operation over the -25°C
to +85°C temperature range.

schematic and connection diagrams **
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typical applications
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LM106/LM206

absolute maximum ratings

Positive Supply Voltage 15V Power Dissipation (Note 1) 600 mW
Negative Supply Voltage -15V Output Short Circuit Duration 10 sec
OQutput Voltage 24v Operating Temperature Range LM106 -55°C to 125°C
Output to Negative Supply Voltage 30V LM206 -25°C to 85°C
Differential Input Voltage 15V Storage Temperature Range -65°C to 150°C
Input Voltage ) 17V Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Note 3 - 05 20 mV
Input Offset Current Note 3 0.7 3.0 HA
Input Bias Current N 10 20 MA
Response Time Note 4, R_ = 39092 to +5V, 28 40 ns
C_=15pF
Saturation Voltage Vin <=6 mV, lgyr = 100 mA 10 1.5 \
Output Leakage Current Vin2 5 mV, 8V <Vgoyr < 24V ‘ 002 10 HA
electrical characteristics
The following specifications apply for T, < Ta < Ty (Note 5)
Input Offset Voltage Note 3 30 mV
Average Temperature Coefficient
of Input Offset Voltage 30 10 uv/c
Input Offset Current Note 3, T, < T < 25°C 1.8 7.0 HA
.25 .
2°C<TA<TH 0.2 3.0 HA
Average Temperature Coefficient
of Input Offset Current 25°C<Ta < Ty -5.0 25 nA/°C
TS Ta< 25°C 15 75 nA/°C
Input Bias Current TL<Ta<25°C 45 HA
25°C<TA< Ty 20 MA
Input Voltage Range -V VT >-12v +5.0 \
Differential Input Voltage Range 15.0 \
Saturation Voltage . Vin <-5mV, gyt = 50 mA 1.0 v
Saturation Voltage Vin<=6mV, loyt = 16 mA 0.4 \
Positive Output Level Vin > 5 mV, lgyr = -400 A 25 5.5 2
Output Leakage Current Vin2>5mV, 8V < Vour <24V 10 HA
TL<Ta<25°C
25°C<To< Ty 100 KA
Strobe Current Vstrobe = 0.4V ' -17 -3.2 mA
Strobe ON Voltage 0.9 1.4 Y
Strobe OFF Voltage lsink <16 mMA 14 2.2 \
Positive Supply Current Vin=-5mV 55 10 mA
Negative Supply Current -1.5 -3.6 mA
Note 1: The maximum junction temperature of the LM106 1s +150°C, while that of the LM206 -
1s +110°C For operating at elevated temperatures, devices in the TO-5 package must be derated
based on a thermal resistance of +150°C/W, junction to ambient, or +45°C/W, junction to case.
For the flat package, the derating is based on a thermal resistance of +185°C/W when mounted
on a 1/16-inch-thick epoxy glass board with ten, 0 03-inch-wide, 2-ounce copper conductors. T ™
Note 2: These specifications apply for —3.0V > V™ >-12v, V+ =12Vand Tp = +25°C unless other- = "
wise specified All currents into device pins are considered positive. LMI06 | -55°C | +125°C
Note 3: The offset voltages and offset currents given are the maximum values required to drive the | {m206 | -25°C +85°C

output down to 0.5V or up to 5.0V. Thus, these parameters actually define an error band and take
into account the worst-case effects of voltage gain, specified supply voltage variations, and common
mode voltage variations

Note 4: The response time specified (see definitions) is for a 100 mV input step with 5.0 mV overdrive.
Note 5: All currents into device pins are considered positive.




typical performance characteristics
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LM306 voltage comparator/buffer

general description

The LM306 is a high-speed voltage comparator
designed to accurately detect low-level analog sig-
nals and drive a digital load. It is equivalent to an
LM710C, combined with a two input NAND gate
and an output buffer. The circuit can drive RTL,
DTL or TTL integrated circuits directly. Further-
more, the output can switch voltages up to 24V at
currents as high as 100 mA. Other features
include:

® |mproved accuracy: 5 mV (max) offset
® Fan-out of 10 with DTL or TTL
Added logic or strobe capability

m Useful as a relay or lamp driver

Voltage Comparators

® Plug-in replacement for the LM710C.

® 40 ns maximum response time

The device has short-circuit protection which
limits the inrush current when it is used to drive
incandescent lamps, in addition to preventing
damage from accidental shorts. The speed is
equivalent to that of an LM710C. However, it is
even faster where buffers and additional logic
circuitry can be eliminated by the increased flexi-
bility of the LM306. It can also be operated from
any negative supply voltage between -3V and
-12V with little effect on performance. The LM306
is identical to the LM106, except that it is specified
over a 0°C to 70°C temperature range.

schematic and connection diagrams**
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See Package 11
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absolute maximum ratings

Positive Supply Voltage
Negative Supply Voltage
Output Voltage

Output to Negative Supply Voltage

Differential Input Voltage
Input Voltage

Power Dissipation (Note 1)
Output Short Circuit Duration
Operating Temperature Range
Storage Temperature Range

Lead Temperature (soldering, 10 sec)

15V

-15V

24V

30V

+5V

7V

600 mW

10 sec

0°C to 70°C
-65°C to +150°C
300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Note 3 1.6 5.0 mV
Input Offset Current Note 3 1.8 5.0 MA
Input Bias Current 16 25 MA
Response Time Note 4, R_ = 390L2 to +5V, 28 40 ns
C_=15pF
Saturation Voltage Vin<-7mV, lgyT = 100 mA 0.8 2.0 \%
Output Leakage Current Vin2> 7mV, 8V <Voyr L 24V 0.02 20 MA
electrical characteristics
The following specifications apply for 0°C < T5 < 70°C (Note 5)
Input Offset Voltage Note 3 6.5 mV
T et s | o | e
Input Offset Current Note 3, 0°C < Ta< 25°C 24 75 MA
25°C < T, < 70°C 50 HA
Average Temperature Coefficient 25°C<To<70°C 15 50 nA/°C
of Input Offset Current 0°C<LTa<25°C 24 100 nA/°C
Input Bias Current 0°C< TA<25°C 25 40 uA
25°C< To < 70°C 25 MA
Input Voltage Range -7V>V™>-12V 15 \
Differential Input Voltage Range + \
Saturation Voltage Vin< -8 mV, loyt =50 mA 1.0 \
Saturation Voltage Vin<-8mV, lgyt =16 mA 04 Vv
Positive Output Level Vin 2> 8mV, lgyt = — 400 A 25 5.5 Vv
Output Leakage Current Vin>8mV,8V<Vgoyr <24V
0°C<TA<L25°C 20 HA
25°C< T, < 70°C 100 A
Strobe Current Vstrobe = 0.4V -1.7 -32 mA
Strobe ON Voltage 0.9 1.4 \'
Strobe OFF Voltage lank <16 MA 1.4 22 Y
Positive Supply Current Vin=-8mV 55 10 mA
Negative Supply Current -1.5 -3.6 mA

Note 1: For operating at elevated temperatures, the device must be derated based on a 85°C maximum
junction temperature and a thermal resistance of 45°C/W junction to case or 150°C/W junction to

ambient.

Note 2: These specifications apply for -3V > V™ > -12V, vt =12V and TA = 25°C unless other-
wise specified All currents into pins are considered positive
Note 3. The offset voltages and offset currents given are the maximum values required to drive the
output down to 05V or up to 50V Thus, these parameters actually define an error band and take
into account the worst-case effects of voltage gain, and input impedance, specified supply voltage
variations, and common mode voltage variations
Note 4: The response time specified (see definitions) 1s for a 100 mV input step with 5 mV overdrive
Note 5. All currents into device pins are considered positive

90€W1
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OUTPUT VOLTAGE (V)

SATURATION VOLTAGE (V)

INPUT CURRENT (uA)

POSITIVE SUPPLY CURRENT (mA)

typical performance characteristics
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LM111/LM211 voltage comparator

general description

The LM111 and LM211 are voltage comparators
that have input currents nearly a thousand times
lower than devices like the LM106 or LM710.
They are also designed to operate over a wider
range of supply voltages: from standard *15V op
amp supplies down to the single 5V supply used
for IC logic. Their output is compatible with RTL,
DTL and TTL as well as MOS circuits. Further,
they can drive lamps or relays, switching voltages
up to 50V at currents as high as 50 mA. Out-
standing characteristics include:

& Qperates from single 5V supply
® |nput current: 150 nA max. over temperature

® Offset current: 20 nA max. over temperature

Voltage Comparators

& Differential input voltage range: +30V
8 Power consumption: 135 mW at +15V

Both the inputs and the outputs of the LM111 or
the LM211 can be isolated from system ground,
and the output can drive loads referred to ground,
the positive supply or the negative supply. Offset
balancing and strobe capability are provided and
outputs can be wire OR’ed. Although slower than
the LM106 and LM710 (200 ns response time vs
40 ns) the devices are also much less ‘prone to
spurious oscillations. The LM111 has the same pin
configuration as the LM106 and LM710.

The LM211 s identical to the LM111, except that
its performance is specified over a -25°C to 856°C
temperature range instead of -55°C to 125°C.

schematic diagram and auxiliary circuits**
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See Package 11 See Package 3
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See Package 1
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LM111/LM21

absolute maximum ratings

Total Supply Voltage (Vggq) 36V
Output to Negative Supply Voltage (V;4) 50V
Ground to Negative Supply Voltage (V,4) 30V
Differential Input Voltage +30V .
Input Voltage (Note 1) +15V
Power Dissipation (Note 2) 500 mW
Output Short Circuit Duration 10'sec
Operating Temperature Range LM111 -55°C to 125°C
LM211 -25°C to 85°C
Storage Temperature Range -65°C to 150°C"
Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta = 25°C, Rg < 50k { 0.7 3.0 mV
Input Offset Current (Note 4) Ta=25°C 40 10 nA
Input Bias Current Ta =25°C ‘ 60 100 nA
Voltage Gain Ta =25°C 200 V/mV
Response Time (Note 5) Ta = 25°C 200 ns
Saturation Voltage Vin <-5mV, lgyr =50 mA
Ta =25°C 0.75 15 \Y
Strobe On Current Ta=25°C 30 mA
Output Leakage Current Vin25mV, Vgour =35V
Ta =25°C 0.2 10 nA
Input Offset Voltage (Note 4) Rs <50k 4.0 mV
Input Offset Current (Note 4) 20 nA
Input Bias Current 150 nA
Input Voltage Range ' 14 \
Saturation Voltage vt >45V, V- =0
Vin < -6mV, Ignk <8mA 0.23 0.4 v
Output Leakage Current Vin 25mV, Vour =35V 0.1 05 HA
Positive Supply Current Ta = 25°C 5.1 6.0 mA
Negative Supply Current Ta = 25°C 4.1 5.0 mA

Note 1: This rat|n§ applies for £15V supplies. The positive input voltage limit 1s 30V above the
negative supply. The negative input voltage limit is equal to the negative supply voltage or 30V below
the positive supply, whichever 1s less.

Note 2: The maximum junction temperature of the LM111 1s 150°C, while that of the LM211 1s
110°C. For operating at elevated temperatures, devices in the TO-5 package must be derated based on
a thermal resistance of 150°C/W, junction to ambient, or 45°C/W, junction to case. For the flat
package, the derating is based on a thermal resistance of 185°C/W'when mounted on a 1/16-inch-thick
epoxy glass board with ten, 0.03-inch-wide, 2-ounce copper conductors. The thermal resistance of the
dual-in-line package 1s 100°C/W, junction to ambient.

Note 3: These specifications apply for Vg = £15V and -65°C <Ta < 125°C, unless otherwise stated.
With the LM211, however, all temperature specifications are limited to -25°C < T <85°C. The off-
set voltage, offset current and bias current specifications apply for any supply voltage from a single 5V
supply up to £15V supplies.

Note 4: The offset voltages and offset currents given are the maximum values required to drive the
output within a volt of either supply with a 1 mA load. Thus, these parameters define an error band
and take into account the worst case effects of voltage gain and input impedance.

Note 5: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.




typical performance characteristics
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LM111/LM21

typical performance characteristics (con’t)
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typical applications (con’t)
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LM311 voltage comparator
general description

The LM311 is a voltage comparator that has input
currents more than a hundred times lower than de-
vices like the LM306 or LM710C. It is also de-
signed to operate over a wider range of supply
voltages: from standard *15V op amp supplies
down to the single 5V supply used for IC logic. Its
output is compatible with RTL, DTL and TTL as
well as MOS circuits. Further, it can drive lamps or
relays, switching voltages up to 40V at currents as
high as 50 mA

features
® QOperates from single 5V supply

® Maximum input current: 250 nA

Voltage Comparators

® Maximum offset current 50 nA

& Differential input voltage range: +30V
® Power consumption: 135 mW at +15V

Both the input and the output of the LM311 can
be isolated from system ground, and the output
can drive loads referred to ground, the positive
supply or the negative supply. Offset balancing
and strobe capability are provided and outputs can
be wire OR’ed. Although slower than the LM306
and LM71OC (200 ns response time vs 40 ns) the
device' rs also much less prone to spurious oscilla-
tions. The LM311 has the same pin configuration
as the LM306 and LM710C.

schematic diagram and auxiliary circuits*
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connection diagrams
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absolute maximum ratings

Total Supply Voltage (Vg4) 36V
Output to Negative Supply. Voltage (V;4) 40V
Ground to Negative Supply Voltage (V,4) 30V
Differential Input Voltage +30V
Input Voltage (Note 1) +15V
Power Dissipation (Note 2) 500 mW
Output Short Circuit Duration 10 sec
Operating Temperature Range 0°C to 70°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta = 25°C, Rg < 50K 2.0 75 mv
Input Offset Current (Note 4) Ta = 25°C 6.0 50 nA
Input Bias Current Ta =25°C 100 250 nA
Voltage Gain Ta=25°C 200 V/mV
Response Time (Note 5) Ta=25°C 200 ns
Saturation Voltage Vin < =10mV, gyt =50 mA
Ta =25°C 0.75 15 v
Strobe On Current Ta =25°C 3.0 mA
Output Leakage Current Vin 2> 10mV, Vgoyut =35V
Ta =25°C 0.2 50 nA
Input Offset Voltage (Note 4) Rg < 50K 10 mV
Input Offset Current (Note 4) 70 nA
Input Bias Current 300 nA
Input Voltage Range 14 \%
Saturation Voltage vi>asv,v =0
Vin < -10mV, Ignk <8 mA 0.23 0.4 v
Positive Supply Current Ta =25°C 5.1 75 mA
Negative Supply Current Ta = 25°C 4.1 5.0 mA

Note 1: This rating apphes for £15V supplies The positive input voltage imit 1s 30V above the
negative supply The negative input voltage limit is equal to the negative supply voltage or 30V below
the positive supply, whichever s less.

Note 2: The maximum junction temperature of the LM311 i1s 85°C. For operating at elevated
temperatures, devices in the TO-5 package must be derated based on a thermal resistance of 150°C/W,
junction to ambient, or 45°C/W, junction to case. For the flat package, the derating is based on a
thermal resistance of 185°C/W when mounted on a 1/16-inch-thick epoxy glass board with ten,
0.03-inch-wide, 2-ounce copper conductors. The thermal resistance of the dual-in-line package Is
100°C/W, junction to ambient.

Note 3: These specifications apply for Vg = +15V and 0°C <TA < 70°C, unless otherwise specified
The offset voltage, offset current and bias current specifications apply for any supply voltage from
a single 5V supply up to £15V supplies.

Note 4: The offset voltages and offset currents given are the maximum values required to drive the
output within a volt of either supply with 1 mA load Thus, these parameters define an error band and
take into account the worst case effects of voltage gain and input impedance.

Note 5: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.
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typical performance characteristics - .
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typical performance characteristics (con’t)
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typical applications
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typical applications (con‘t)
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Voltage Comparators

LM119/LM219 high speed dual comparator

general description

The LM119/LM219 are precision high speed dual
comparators fabricated on a single monolithic
chip. They are designed to operate over a wide
range of supply voltages down to a single 5V logic

® Maximum input current of 1 uA over tempera-
ture )

® |nputs and outputs can be isolated from system
ground

6LZWT/6LLNT

supply and ground. Further, they have higher »
gain and lower input currents than devices like
the LM710. The uncommitted collector of the
output stage makes the LM119 compatible with
RTL, DTL and TTL as well as capable of driving
lamps and relays at currents up to 25 mA. Out-
standing features include:

High common mode slew rate

Although designed primarily for applications re-
quiring operation from digital logic supplies, the
LM119 is fully specified for power supplies up to
+15V. It features faster response than the LM111
at the expense of higher power dissipation. How-
ever, the high speed, wide operating voltage range
and low package count make the LM119 much
more versatile than older devices like the LM711.

features

& Two independent comparators

® QOperates from a single 5V supply

® Typically 80 ns response time at 15V
® Minimum fan-out of 2 each side

The LM219 is identical to the LM 119, except that
its performance is specified over a -25°C to 85°C
temperature range instead of -55°C to 125°C.

schematic and connection diagrams

Dual-In-Line-Package
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Order Number LM119D or LM219D
See Package 1

Metal Can Package

R2s
600

TOP VIEW
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2 500 See Package 12

P11 oUTPUT

Flat Package
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Vour =8V for
VirSVm<Vor

T e Torvew
Order Number LM119F or LM219F
Relay Driver Window Detector See Package 3
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LM119/LM 219

absolute maximum ratings

Total Supply Voltage . 36V Power Dissipation (Note 2) 500 mW
Output to Negative Supply Voltage 36V Output Short Circuit Duration 10 sec
Ground to Negative Supply Voltage 25V Operating Temperature Range LM119 -55°C to 125°C
Ground to Positive Supply Voltage 18v LM219 -25°C to 85°C
Differential Input Voltage +5V  Storage Temperature Range -65°C to 150°C
Input Voltage (Note 1) +16V  Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta=25°C, Rs < 6k 0.7 4.0 mV
Input Offset Current (Note 4) Ta= 25°C 30 75 nA
Input Bias Current Ta=25°C 150 500 nA
Voltage Gain Ta=25°C 10 40 V/mV
Response Time (Note 5) Ta=25°C Vg =215V 80 ns
Saturation Voltage Vin<=-5mV, lgyr =25 mA
Ta =25°C 0.7 1.5 v
Output Leakage Current Vin25mV, Voyr =35V
Ta=25°C 0.2 2 MA
Input Offset Voltage (Note 4) Rg < 5k 7 mV
Input Offset Current (Note 4) 100 nA
Input Bias Current 1000 nA
Input Voltage Range Vg = +15V +13 \
V'=5V,V =0 1 3 v
Saturation Voltage Vv*>45Vv,v =0
Vin<-6mV, Igink < 3.2 mA
Ta>0°C 0.23 0.4 \
Ta<0°C 06 v
Output Leakage Current Vin25mV, Vour =35V 1 10 MA
Differential Input Voltage 15 v
Positive Supply Current Ta=25°C,V*'=5V,V" =0 43 mA
Positive Supply Current Ta=25°C Vg = +15V 8 11.86 mA
Negative Supply Current Ta=26°C Vg=1$16V 3 4.5 mA

Note 1: For supply voltages less than 15V the absolute maximum input voltage is equal to the supply voltage.

Note 2: The maximum junction temperature of the LM119 1s 1560°C, while that of the LM219 i1s 110°C. For operating at
elevated temperatures, devices in the TO-5 package must be derated based on a thermal resistance of 150°C/W, junction to
ambient, or 45°C/W, junction to case. For the flat package, the derating is based on a thermal resistance of 185°C/W when
mounted on a 1/16-inch-thick epoxy glass board with ten, 0.03-inch-wide, 2-ounce copper conductors. The thermal resistance
of the dual-in-line package 1s 100°C/W, junction to ambient.
Note 3: These specifications apply for Vg = 15V and -55°C < Ta < 125°C, unless otherwise stated. With the LM219,
however, all temperature specifications are hmited to ~25°C < Ta< 85°C. The offset voltage, offset current and bias current
specifications apply for any supply voltage from a single 5V supply up to £15V supplies.
Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of ei-
ther supply with a 1 mA load. Thus, these parameters define an error band and take into account the worst case effects of

voltage gain and input impedance.

Note 5: The response time specified (see definitions) 1s for a 100 mV input step with 5 mV overdrive.

typical performance characteristics
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Vol(tage Comparators

LM319 high speed dual comparator

general description

The LM319 is a precision high speed dual com-
parator fabricated on a single monolithic chip. It is
designed to operate over a wide range of supply
voltages down to a single 5V logic supply and
ground. Further, it has higher gain and lower
input currents than devices like the LM710. The
uncommitted collector of the output stage makes
the LM319 compatible with RTL, DTL and TTL
as well as capable of driving lamps and relays at
currents up to 25 mA,

features

® Two independent comparators
m QOperates from a single 5V supply
® Typically 80 ns response time at £15V

®  Minimum fan-out of 2 each side

Maximum input current of 1.uA

Inputs and outputs can be isolated from system
ground

® High common mode slew rate

Although designed primarily for applications
requiring operation from digital logic supplies, the
LM319 is fully specified for power supplies up to
+15V. It features faster response than the LM111
at the expense of higher power dissipation. How-
ever, the high speed, wide operating voltage range
and low package count make the LM319 much
more versatile than older devices like the LM711.

The LM319 has its performance specified over a
0°C to 70°C temperature range.

schematic and connection diagrams

"
36k

J

Dual In-Line-Package Metal Can Package

U

1— —u

2 —n
o1 3= f—12 outruT1
eyt 1 1—45 [ =n v
“INPUT 1§ =y 10 NPuT2
v- §— ? EEI INPUT 2
ouTPuT 2 Y-‘ 8 GND2

ToPviEw

Order Number

V
1Pin 5 connected to case.
o

Order Number

LM319D LH319H
See package 1 See Package 12
LM319N

See Package 22

" wan

sdie SauARE wAVE ouTPUT
TRH e 1 e

e <
l/'/ e

o B

b

oututt

6LENT

d
L

Vour = 5V for
Vir <Viy <Vur

Vour = 0for I
Vin <Viror Viy > Vyr

*Frequency adjust
Thust be buffered for
Ry < 10 Megohms

Window Detector

Relay Driver

Wide Range Variable Oscillator

1-27



LM319

absolute maximum ratings

Total Supply Voltage 36V Power Dissipation (Note 2) 500 vﬁW
Output to Negative Supply Voltage 36V Output Short Circuit Duration 10 sec
Ground to Negative Supply Voltage 25V Operating Temperature Range LM319 0°C to 70°C
Ground to Positive Supply Voltage 18v Storage Temperature Range -65°C to 150°C
Differential Input Voltage 5V Lead Temperature (Soldering, 10 sec) 300°C
Input Voltage (Note 1) +15V
electrical characteristics (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Note 4) Ta=25°C, Rg < 5k 2.0 8.0 mV
Input Offset Current (Note 4) Ta= 25°C 80 200 nA
Input Bias Current Ta=25°C 250 1000 nA
Voltage Gain Ta=25°C 8 40 V/mV
Response Time (Note 5) Ta=25°C Vg=115V 80 ns
Saturation Voltage Vin < -30 mV, loyr = 25 mA
Ta=25C 0.75 1.5 \
Output Leakage Current Vin210mV, Voyr = 35V
Ta=25°C 0.2 10 uA
Input Offset Voltage (Note 4) Rg < 5k 10 mV
Input Offset Current (Note 4) 300 nA
Input Bias Current 1200 nA
Input Voltage Range Vg = 16V +13 \"
V'=56V,V =0 1 3 \"
Saturation Voltage V*>45V,V =0 0.3 0.4
Vin<-10mV, Iging < 3.2mA
Differential Input Voltage +5 \
Positive Supply Current Ta=26°C,V*'=5V,V =0 43 mA
Positive Supply Current Ta=25°C Vg =216V 8 125 mA
Negative Supply Current Ta =25°C Vg =216V 3 5 mA

Note 1: For supply voltages less than +15V the absolute maximum input voltage i1s equal to the supply voltage
Note 2: The maximum junction temperature of the LM319 1s 85°C For operating at elevated temperatures, devices In the
TO-5 package must be derated based on a thermal resistance of 150°C/W, junction to ambient, or 45°C/W, junction to case
The thermal resistance of the dual-in-line package s 100°C/W, junction to ambient.
Note 3: These specifications apply for Vg = $15V and -0°C < Ta < 70°C, unless otherwise stated. The offset voltage, offset
current and bias current specifications apply for any supply voltage from a single 5V supply up to +15V supplies
Note 4: The offset voltages and offset currents given are the maximum values required to drive the output within a volt of
either supply with a 1 mA load Thus, these parameters define an error band and take into account the worst case effects of

voltage gain and input impedance

Note 5: The response tirne specified 1s for a 100 mV input step with 5 mV overdrive.

typical performance characteristics
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Voltage Comparators

LM139/LM239/LM339 quad comparators

general description

The LM139 series consists of four independent
voltage comparators which were designed specifi-
cally to operate from a single power supply over a
wide range of voltages. Operation from split power
supplies is also possible and the low power supply
current drain is independent of the magnitude of
the power supply voltage. These comparators also
have a unique characteristic in that the input
common-mode voltage range includes ground,
even though operated from a single power supply
voltage.

Application areas include limit comparators, simple
analog to digital converters; pulse, squarewave and
time delay generators; wide range VCO; MOS clock
timers; multivibrators and high voltage digital logic
gates. The LM139 series was designed to directly
interface with TTL and CMOS. When operated
from both plus and minus power supplies, the
LM339 will directly interface with MOS logic —
where the low power drain of the LM339 is a
distinct advantage over standard comparators.

advantages
® Eliminates need for dual supplies

® Allows sensing near GND
® Compatible with all forms of logic
® Power drain suitable for battery operation

features

® Wide single supply
Voltage range 2 Vpe to 36 Vpe
or dual supplies +1 Vpe to 218 Ve
® Very low supply current drain (0.8 mA) —
independent of supply voltage (1 mW/compara-
tor at +5 Vp¢)

Low input biasing current 35nA
® Low input offset current 3nA
and offset voltage 3mV

® |nput common-mode voltage range includes
ground

® Differential input voltage range equal to the
power supply voltage

8 Low output
saturation voltage

1 mV at 5uA
70 mV at 1 mA

s Qutput voltage compatible with TTL (fanout of
2), DTL, ECL, MOS and CMOS logic systems

schematic and connection diagrams
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LM139/LM239/LM339

absolute maximum ratings “

Supply Voltage, vt 36 Vpc or 218 Ve Input Current (V,y <-03 Vpc){Note 3) 50 mA

Differential Input Voltage 36 Vpe Operating Temperature Range

Input Voltage -0.3 Vpc to +36 Ve LM339 , 0°C to +70°C

Power Dissipation (Note 1) LM239 -25°C to +85°C
Molded DIP . (LM339N) 570 mW LM139 -55°C to +125°C
Cavity DIP (LM139D, LM239D & LM339D) 900 mW Storage Temperature Range —65 C to +150°C
Flat Pack (LM139F) 800 mW Lead Temperature (Soldering, 10 seconds) 300°C

Output Short-Circuit to GND (Note 2) Continuous

electrical characteristics (v*=+5.0Vpc, see Note 4)

| Lm139 LM239, LM339
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX i
Input Offset Voltage Ta =+26°C (Note 9) 2 +50 12 *50 mVpe
Input Bias Current (Note 5) in sy Of 1y With Output in 25 100 25 250 nApc
. Linear Range, T, =+25°C .
Input Offset Current hing) ~ ling 3, Ta = +25°C 3 +25 +5 50 nApc
Input Common-Mode Voltage Ta =+25°C 0 vt-15 0 vt-1s Voe
Range (Note 6) :
Supply Current Ry = On All Comparators o8 20 08 20 mApc
Ta =+25°C :
Voltage Gain Ry > 15k, T =+25°C 200 200 Vimv
Large Signal Response Time Vin = TTL Logic Swing, 300 300 ns
Veer =+14 Vpc, VR =
50 Vpc and R =5 1k
Response Time'(Note 7) VaL=50Vpc and Ry = 13 13 us
5.1k, T4 = +25°C
Output Sink Current Ving) 2+10Vpe, Viny =0 6 16 6 16 mApc
and Vo <+15 Vpe, Ta = +25°C
Saturation Voltage Vin()2+10Vpe,Vine =0 250 500 250 500 mVpe
| andigink <4.0mA, Ta =+25°C
Output Leakage Current Vinw 2+10Vpe, Viny =0
and Vour =50 Vpe, Ta = +25°C 01 01 nApc
Input Offset Voltage {Note 9) 920 90 mVpe
Input Offset Current e~ hine) +100 +150 nApc
Input Bias Current ling#) OF lin ) With Output in ' 300 400 nApc
Linear Range
Input Common-Mode Voltage 0 v-20 0 vt-20 Voe
Range :
Saturation Voltage Vine 2+1.0Vpe, Ving) =0 700 700 mVpc
and Igjnk < 4.0 mA
Output Leakage Current Vings) 2+1.0Vpe, Ving =0 1.0 10 UApC
and Voyt =30 Vpe .
Differential Input Voltage Keep All V ‘s >0 Ve (or 36 36 Vbe
(Note 8) . V=, if used) .

Note 1: For operating at high temperatures, the LM339 must be derated based on +125°C maximum junction temperature and a thermal
resistance of +175°C/W which applies for the device soldered in a printed circuit board, operating in a still air ambient. The LM239 and
LM139 must be derated based on a +150°C maximum junction temperature. The low bias dissipation and the ON-OFF characteristic of the
outputs keeps the chip dissipation very small (Pd < 100 mW), provided the output transistors are allowed to saturate.

Note 2: Short circuits from the output to V+ can cause gg(cesswe heating and eventual destruction. The maximum output current Is
approxil y 20 mA ind 3 of the of V

Note 3: This input current will only exist when the voltage at any of the input leads I1s driven negative. It I1s due to the collector-base
junction of the input PNP transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action,
there 1s also lateral NPN parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the comparators
to go to the V' voltagelevel (or to ground for a large overdrive) for the time duration that an input is driven negative. This is not destructive
and normal output states will re-establish when the input voltage, which was negative, again returns to a value greater than —0.3 Vpc.

Note 4: These specifications apply for V = +5.0 VDC and -55°C < Ta < +125°C, unless otherwise stated, With the LM239, all

temperature specnflcatlonsare himited to —25°C < Ta < +85°Cand the LM339 temperature specifications are imited to 0°C <Ta< +70°C

Note 5: The direction of the input current i1s out of the IC due to the PNP input stage. This current is essentially constant, independent of
the state of the output so no loading change exists on the reference or input lines,

Note 6: The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0 3V The upper
end of the common-mode voltage range is V' — 1.5V, but either or both inputs can go to +30 V¢ without damage.

Note 7: The response time specified i1s for a 100 mV input step with 5.0 mV overdrive For larger overdrive signals 300 ns can be obtained,
see typical performance characteristics section.

Note 8: The' positive excursions of the input can exceed the power supply voltage level, and if the other input voltage remains within the
common-mode voltage range, the comparator will provide a proper output state The low input voltage state must not be less than —0.3 Vp¢
{or 0.3 Vp¢ below the magnitude of the negative power supply voltage, If used).

Note 9: At output switch point, Vo = 1.4 Vpc, Rg =0Q with V¥ from 5 Vpg to 30 Ve, and over the full input common mode range (0 Vpc to V*
1.5Vpc).




typical performance characteristics
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application hints

The LM139 s a high gain, wide bandwidth
device; which, like most comparators, can easily
oscillate if the output lead 1s inadvertently allowed
to capacitively couple to the inputs via stray
capacitance. This shows up only during the output
voltage transition intervals as the comparator chan-
ges states. Power supply bypassing is not re-
quired to solve this problem. Standard PC board
layout is helpful as it reduces stray input-output
coupling. Reducing the input resistors to <10 k2
reduces the feedback signal levels and finally,
adding even a small amount (1 to 10 mV) of posi-
tive feedback (hysteresis) causes such a rapid tran-
sition that oscillations due to stray feedback are
not possible. Simply socketing the |/C and attach-
ing resistors to the pins will cause input-output
oscillations during the small transition intervals
unless hysteresis 1s used. If the input signal is a
pulse waveform, with relatively fast rise and fall
times, hysteresis is not required.

All pins of any unused comparators should be
grounded.

The bias network of the LM139 establishes a
drain current which is independent of the magni-
tude of the power supply voltage over the range of
from 2Vpc to 30 Vpe.

It is usually unnecessary to use a bypass capacitor
across the power supply line.
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The differential input voltage may be larger than
vt without damaging the device. Protection should
be provided to prevent the input voltages from
going negative more than —0.3 V. (at 256°C). An
input clamp diode and input resistor can be used
as shown in the applications section.

The output of the LM139 1s the uncommitted
collector of a grounded-emitter NPN output tran-
sistor. Many collectors can be tied together to pro-
vide an output OR’ing function. An output ““pull-
up” resistor can be connected to any available
power supply voltage within the permitted supply
voltage range and there is no restriction on this
voltage due to the magnitude of the voltage which
is applied to the V' terminal of the LM139 pack-
age. The output can also be used as a simple SPST
switch to ground (when a “pull-up” resistor is not
used). The amount of current which the output
device can sink is limited by the drive available
(which is independent of V*) and the § of this
device. When the maximum current limit is
reached (approximately 16 mA), the output tran-
sistor will come out of saturation and the output
voltage will rise very rapidly. The output satura-
tion voltage is limited by the approximately 60$2
reat Of the output transistor. The low offset voltage
of the output transistor (1 mV) allows the output
to clamp essentially to ground level for small load
currents.
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LM139/LM239/LM339

typical applications (con‘t)
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typical applications (con‘t)
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LM139A/LM239A/LM339A

quad comparators

general description

The LM139A series consists of four independent
precision voltage comparators with an offset volt-
age specification of 2 mV max. for all four
comparators which were designed specifically to
operate from a single power supply over a wide
range of voltages. Operation from split power
supplies is also possible and the low power supply
current drain is independent of the magnitude of
the power supply voltage. These comparators also
have a unique characteristic in that the input
common-mode voltage range includes ground,
even though operated from a single power supply
voltage.

Application areas include limit comparators, simple
analog to digital converters; pulse, squarewave
and time delay generators; wide range VCO; MOS
clock timers; multivibrators and high voltage digital
logic gates. The LM139A series was designed to
directly interface with TTL and CMOS. When
operated from both plus and minus power supplies,
the LM339A will directly interface with MOS
logic—where the low power drain of the LM339A
is a distinct advantage over standard comparators.

advantages
® High precision comparators
® Reduced Vgg drift over temperature

Voltage Comparators
LM139A/LM239A/LM339A low offset voltage

Eliminates need for dual supplies

® Allows sensing near GND

Compatible with all forms of logic

®m Power drain suitable for battery operation

features

® Wide single supply
Voltage range 2Vpc to 36 Vpe
or dual supplies +1Vpc to 218 Vpe

®m Very low supply current drain (0.8 mA)-—
independent of supply voltage (1 mW/com-
parator at +5 Vpc)

® |ow input biasing current 35 nA
Low input offset current 3 nA
and maximum offset voltage 2mV

® |nput common-mode voltage range includes
ground

m Differential input voltage range equal to the
power supply voltage

® |Low output 1mV at 5uA
saturation voltage 70 mV at TmA

® Qutput voltage compatible with TTL, DTL,
ECL, MQOS and CMOQOS logic systems

i

+INPUT

ouTPUT

~INPUT O =

Basic Comparator Driving CMOS

schematic and connection diagrams Dual-in-Line and Flat Package
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See Package 4
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See Package 1
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absolute maximum ratings

Supply Voltage, V* 36 Vpc or 18 Vpc Input Current (V| <—0.3 Vpg) (Note 3) 50 mA
Differential Input Voltage 36 Vpc Operating Temperature Range
Input Voltage -0.3 Vpg to +36 Vpc LM339A 0°C to +70°C
Power Dissipation (Note 1) LM239A —26°C to +85°C
Molded DIP (LM339AN) 570 mW LM139A -55°C to +125°C
Cavity DIP  (LM139AD, LM239AD, Storage Temperature Range -65°C to +150°C
and LM339AD) 900 mW Lead Temperature (Soldering, 10 seconds) 300°C
Flat Pack  (LM139AF) 800 mwW
Output Short-Circuit to GND (Note 2) Continuous
electrical characteristics (v*=+5.0Vpc, see Note 4)
LM139A LM239A, LM339A
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Ta =+25°C (Note 9) *1 20 £1 £2.0 mVpe
Input Bias Current (Note 5) hin#) of by (o with Output in 25 100 25 250 nApc
Linear Range, Tp = +25°C
Input Offset Current Iines) = hing, Ta = +25°C +3 £25 +5 £50 nApc
Input Common-Mode Voltage Ta =+25°C 0 vt-15 0 vt-15 Vpe
Range (Note 6)
Supply Current Ry =0,0n all Comparators 08 20 08 20 mApc
Ta =+25°C
Voltage Gain R_ > 15kQ, Ta = +25°C, 50 200 50 200 V/mV
V* =15 Vg (To Support
Large Vo Swing)
Large Signal Response Time Vin = TTL Logic Swing, Vgeg = 300 300 ns
+1.4Vpe, VA, =5 Vpc, R =
51kS2 and To =+25°C
Response Time (Note 7) VR, =6Vpc and R =51kQ, 13 13 us
Ta = +25°C
Output Sink Current Ving 2 1 Vpe, Ving =0, 60 16 60 16 mApc
and Vo <+1.5 Vpe, Ta = +25°C
Saturation Voltage Vinw 2+1 Voe, Ving =0, 250 500 250 500 mVpc
" and Igink <4 MA, Ta =+25°C
Output Leakage Current Vineg 2+1 Ve, Ving =0 01 01 nApc
and Vo =5 Vpc, Ta =+25°C'
Input Offset Voltage (Note 9) 40 40 mVpe
Input Offset Current v —hine +100 +150 nApc
Input Bias Current fin) or lin(y with Output in 300 400 nApc
Linear Range
Input Common-Mode Voltage 0 vt-20 0 vt-2.0 Vpe
Range .
Saturation Voltage Ving 241 Vpe, Ving) =0 700 700 mVpc
and Igjnk <4mA
Output Leakage Current Vinw 2+1 Vpe, Ving =0 10 - 10 MADc
and Vo =30 Vpc
Differential Input Voltage Keep all Vin's >0 Vpe (or V™, if vt vt Voc
(Note 8) used)

Note 1: For operating at high temperatures, the LM339A must be derated based on a +125°C maximum junction temperature and a thermal resistance
of +175°C/W which applies for the device soldered in a printed, circurt board, operating tn a still air ambient The LM239A and LM139A must be derated
based on a +150°C maximum junction temperature The low bias dissipation and the ON-OFF characteristic of the outputs keeps the chip dissipation very
small (Pd < 100 mW), provided the output transistors are allowed to saturate ;

Note 2: Short circuits from the output to V7 can cause excessive heating and eventual destruction The maximum output current 1s approximately 20 mA
independent of the magnitude of vt

Note 3: This input current will only exist when the voltage at any of the input leads i1s driven negative It s due to the collector-base junction of the input PNP
transistors becoming forward biased and thereby acting as input diode clamps In additton to this diode action, there is also lateral NPN parasitic transistor
action on the IC chip This transistor action can cause the output voltages of the comparators to go to the V* voltage level (or to ground for a large overdrive)
for the time duration that an input is driven negative This is not destructive and normal output states will re-establish when the input voltage, which was
negative, again returns to a value greater than -0 3 Vpg.

Note 4: These specifications apply for V* = +5Vpc and —-556°C < Ta < +125°C, unless otherwise stated  With the LM239A all temperature specifications
are hmited to —25°C < Tp < +85°C and the LM339A temperature specifications are mited to 0°C < Ta < +70°C

Note 5. The direction of the input current i1s out of the IC due to the PNP input stage This current is
the output 50 no loading change exists on the reference or input hines

Note 6: The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V The upper end of the
common-mode voltage range is V* —1.5V, but either or both inputs can go to +30 Vpc without damage

Note 7: The response time specified 1s for a 100 mV input step with 5 mV overdrive  For larger overdrive signals 300 ns can be obtained, see typical
performance characteristics section

Note 8. If the voltage applied to any input exceeds V*, all four comparator outputs will go to the high voltage level The low input voltage state must not
be less than —0.3 Vp¢ (or 0.3 Vpg below the magn:tude of the negative power supply, if used)

Note 9: At output switch point, Vo = 1 4 Vpc, Rg =02 with V¥ from 5V to 30 Vpg, and over the full input common mode range (0 Vpcto V¥ -1.6 Vpg)

y constant, of the state of
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LM139A/LM239A/LM339A

typical performance characteristics
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Output Saturation Voltage
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application hints

The LM139A is a high gain, wide bandwidth
device; which, like most comparators, can easily
oscillate if the output lead is inadvertently allowed
to capacitively couple to the inputs via stray
capacitance. This shows up only during the output
voltage transition intervals as the comparator
changes states. Power supply bypassing is not
required to solve this problem. Standard PC board
layout is helpful as it reduces stray input-output
coupling. Reducing the input resistors to < 10 kQ2
reduces the feedback signal levels and finally,
adding even a small amount (1 to 10 mV) of
positive feedback (hysteresis) causes such a rapid
transition that oscillations due to stray feedback
are not possible. Simply socketing the IC and
attaching resistors to the pins will cause input-
output oscillations during the small transition
intervals unless hysteresis is used. If the input
signal is a pulse waveform, with relatively fast
rise and fall times, hysteresis is not required.

All pins of any unused comparators should be
grounded.

The bias network of the LM139A establishes a
drain current which is independent of the magni-
tude of the power supply voltage over the range
of from 2 Vp¢ to 30 Vpe.

It is usually unnecessary to use a bypass capacitor
across the power supply line.
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The differential input voltage may be larger than
V* without damaging the device (see Note 8).
Protection should be provided to prevent the input
voltages from going negative more than —0.3 Vp¢
(at 25°C). An input clamp diode can be used as
shown in the applications section.

The output of the LM139A is the uncommitted
collector of a grounded-emitter NPN output tran-
sistor. Many collectors can be tied together to
provide an output OR‘ing function. An output
pull-up resistor can be connected to any available
power supply voltage within the permitted supply
voltage range and there is no restriction on this
voltage due to the magnitude of the voltage which
is applied to the V' terminal of the LM139A
package. The output can also be used as a simple
SPST switch to ground (when a pull-up resistor is
not used). The amount of current which the
output device can sink is limited by the drive
available (which is independent of V*) and the 8
of this device. When the maximum current limit
is reached (approximately 16 mA), the output
transistor will come out of saturation and the
output voltage will rise very rapidly. The output
saturation voltage is limited by the approximately
6082 rg,, of the output transistor. The low offset
voltage of the output transistor (1 mV) allows
the output to clamp essentially to ground level
for small load currents.
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Voltage Comparators

LM160/LM260/LM360 high speed differential comparator

general description

The LM160/LM260/LM360 s a very high speed
differential input, complementary TTL output
voltage comparator with improved characteristics
over the uA760/uA760C, for which 1t is a pin-for-
pin replacement. The device has been optimized
for greater speed, input impedance and fan-out,
and lower input offset voltage. Typically delay
varies only 3 ns for overdrive variations of 5 mV
to 500 mV.

Complementary outputs having minimum skew
are provided. Applications involve high speed
analog to digital convertors and zero-crossing
detectors in disc file systems.

features

® Guaranteed high speed 20 ns max
8 Tight delay matching on both outputs

& Complementary TTL outputs

® High input impedance

® Low speed variation with overdrive variation
® Fan-out of 4

® Low input offset voltage

® Series 74 TTL compatible

schematic and connection diagrams

VWV

Metal Can Package

TOP VIEW

Order Number LM160H, LM260H, or LM360H
See Package 11
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See Package 1
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LM160/LM260/LM360

absolute maximum ratings
Positive Supply Voltage +8V Operating Temperature Rang
Negative Supply Voltage -8V . LM160 -55°C to +125°C
Peak Output Current 20 mA LM260 ~25°C to +85°C
Differential Input Voltage +5V LM360 0°C to +70°C
Input Voltage vt >Vin > Vo Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Tyy <Ta <Tumax)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Conditions
Supply Voltage Ve * 4.5 5 6.5 \
Supply Voltage Ve ™ -45 -5 -65 \
Input Offset Voltage Rs < 2000 2 5 mV
Input Offset Current 5 3 MA
Input Bias Current 5 20 uA
Output Resistance (Either Output) VouTt = Vou 100 Q
Response Time Ta =25°C, Vg = #5V (Note 1) 13 25 ns
Ta =25°C, Vg = #5V (Note 2) 12 20 ns
Ta = 25°C, Vg = 5V (Note 3) 14 ns
Response Time Difference Between Outputs
(tog Oof +V N 1) = (tog of =V N2) Ta =25°C, (Note 1) 2 ns
(tpg Of +Vn2) = (tog of =V nq) Ta = 25°C, (Note 1) 2 ns
(tog Of +V 1) = (tog Of +V n2) Ta = 25°C, (Note 1) 2 ns
(tog Of =Vn1) = (tog Of =V N2) Ta = 25°C, (Note 1) 2 ns
Input Resistance f=1MHz 17 kQ
Input Capacitance f=1MHz 3 pF
Average Temperature Coefficient of Input Rg = 50Q 8 uv/°c
Offset Voltage
g\f/:sr;gz :'rerr:np‘erature Coefficient of Input 7 nA/°C
Common Mode Input Voltage Range Vg = £6.5V 4 45 \%
Differential Input Voltage Range 15 Y
Output High Voltage (Either Output) louT = —320uA, Vg = +t4.5V 24 3 \2
Output Low Voltage (Either Output) Isink = 6.4 mA .25 4 \
Positive Supply Current Vg = 6.5V 18 32 mA
Negative Supply Current Vg = 6.5V -9 -16 mA

Note 1: Response time measured from the 50% point of a 30 mVp_p 10 MHz sinusoidal input to the 50% point of the output.
Note 2: Response time measured from the 50% point of a 2 Vp_p 10 MHz sinusoidal input to the 50% point of the output.
Note 3: Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output

crosses the logic threshold.




NS Voltage Comparators

LM161/LM261/LM361 high speed differential comparators

general description features

The LM161/LM261/LM361 1s a very high speed ® Independent strobes

differential input, complementary TTL output

voltage comparator with improved characteristics ® Guaranteed high speed 20 ns max
over the SE529/NE529 for which 1t 1s a pin-for-pin

replacement. The device has been optimized for ® Tight delay matching on both outputs

greater speed performance and lower input offset
voltage. Typically delay varies only 3 ns for
over-drive variations of 5 mV to 500 mV. It may -
be operated from op amp supplies (£15V).

& Complementary TTL outputs
Operates from op amp supplies 15V

® Low speed variation with overdrive variation
Complementary outputs having minimum skew

are provided. Applications involve high speed ® Low input offset voltage
analog to digital convertors and zero-crossing
detectors in disc file systems. ® Versatile supply voltage range
schematic and connection diagrams Dual-In-Line and Flat Package
Vee STROBE 1 c OUTPUT 1 GND OUTPUT2 STROBE 2
" 13 12 " 0 il .
~Q STROBE 1
. > ’ ~O Vec
3
A
1 2 3 4 5 5 I1
v ic INPUT 1 INPUT 2 c V- NC
TOP VIEW
o oumm Order Number LM361N
Vv o o . See Package 22
Order Number LM161D, LM261D or LM361D
See Package 1
p—o ano Order Number LM161F
| = !! See Package 4
O STROBE 2
3
Metal Can Package
t ‘
I :
,‘-i/ 'K' ouTPUT2
ll!lﬂlo_ﬁq F-I 3 Fl
oUTPUT 2
INPUT 2 O TOP VIEW
I B = Order Number LM161H or LM261H
A a See Package 12
| logiec diagram
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LM161/LM261/LM 361

absolute maximum ratings operating conditions
MIN TYP MAX
Positive Supply Voltage, vt +16V Supply Voltage vt
Negative Supply Voltage, V™ -16V LM161/LM261 5V 15V
Gate Supply Voltage, Ve +7V LM361 5V 15V
Output Voltage +7V Supply Voltage V™~
Differential Input Voltage 5V LM161/LM261 -6V =15V
Input Common Mode Voltage +6V LM361 -6V —-15V
Power Dissipation 600 mW Supply Voltage Ve
Storage Temperature Range —65°C to +150°C LM161/LM261 45V 5V 5.5V
Operating Temperature Range LM361 4.75V 5V 5.25V
LM161 —55°C to +125°C
. LM261 ~25°C to +85°C
LM361° 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (v*-+1ov,vee - +5v, v =10V, T S Ta € Tuyay, unless noted)
LIMITS
PARAMETER CONDITIONS LM161/LM261 LM361 UNITS
MIN TYP MAX MIN | TYP MAX
Input Offset Voltage 1 3 1 5 mv
o 5 10 HA
input Bias Current Ta=26C 20 30 HA
.  ngO, 2 2 A
Input Offset Current Ta=26C 3 5 uA
Voltage Gain Ta =25°C 3 3 Vimv
Input Resistance Ta =25°C, f=1kHz 20 20 k2
Logical "1 Output Voltage Vee =4 7_5"' 24 33 24 33 v
Isource = -5 mA
gt Vee =475V,
Logrcal 0" Output Voltage lomk = 64 mA 4 4 \%
Vee = 525V,
Strobe Input “'1"” Current cc ¢ 200 200 A
robe ey a Vstrose =24V s
Strobe Input "0 Current ng:c::iviv 16 -16 | ma
Strobe Input 0" Voltage Vee =475V 8 8 v
Strobe Input “1"" Voltage Vee =4 76V 2 2 v
Output Short Circuit Current Vee =525V, Voyt = 0V -18 -55 -18 -56 mA
vt=10v, v =-10v,
Supply Current I* Vee =525V, 45 mA
-55°C < Tp < 125°C
vt=10v,v7=-10v,
Supply Current I* Vee =525V, 5 mA
0°c< T, <70°C
vt=10v, v =-10v,
Supply Current I~ Vee =525V, 16 mA
-55°C < Tp <125°C
vt=10v, v =-10v,
Supply Current I~ Vee =525V, 10 mA
0°C< T, S70°C
vt=10v,v7=-0v,
Supply Current Ige Vee =525V, 18 mA
~55°C < Ta <125°C
v*=10v,vT=-10v, . :
Supply Current lgc Vge =525V, 20 mA
0°C< T, S70°C
TRANSIENT RESPONSE Vin =50 mV Overdrive
Propagation Delay Time (tp4(0)) Ta=25°C 14 20 14 20 ns
Propagation Delay Time (tpa(1)) Ta=25°C 14 20 14 20 ns
Delay Between Output A and B Ta=25°C 2 5 2 ‘5 ns
Strobe Delay Time (tog(0)) Ta =25°C 8 8 ns
Strobe Delay Time (toq()) Ta=25°C 8 8 ns
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LM710 voltage comparator

general description

The LM710 is a high-speed voltage comparator
intended for use as an accurate, low-level digital
level sensor or as a replacement for operational
amplifiers in comparator applications where speed
is of prime importance. The circuit has a differen-
tial input and a single-ended output, with saturated
output levels compatible with practically all types
of integrated logic.

The device is built on a single silicon chip which
insures low offset and thermal drift. The use of
a minimum number of stages along with minority-
carrier lifetime control (gold doping) makes the
circuit much faster than operational amplifiers in

Voltage Comparators

saturating comparator applications. In fact, the low
stray and wiring capacitances that can be realized
with monolithic construction make the device dif-
ficult to duplicate with discrete components oper-
ating at equivalent power levels.

The LM710 is useful as a pulse height discrimi-
nator, a voltage comparator in high-speed A/D con-
verters or a go, no-go detector in automatic test
equipment. It also has applications in digital sys-
tems as an adjustable-threshold line receiver or an
interface between logic types. In addition, the low
cost of the unit suggests it for applications replac-
ing relatively simple discrete component circuitry.

schematic* and connection diagrams

ve

typical applications*

Schmidt Trigger

INPUT

e QUTPUT

Pulse Width Modulator

MA

oUTPUT ”””

*Pin connections shown are for metal can.

0C INPUT

Metal Can

Note Pin 4 connected tp case

Order Number LM710H
See Package 11

Line Receiver With
increased Output
Sink Current

Level Detector With
Lamp Driver
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absolute maximum ratings
Positive Supply Voltage 14.0V
Negative Supply Voltage -7.0v
Peak Output Current 10 mA
Differential Input Voltage 5.0V
Input Voltage 7.0V
Power Dissipation )
TO-99 (Note 1) 300 mW
Flat Package (Note 2) 200 mW
Operating Temperature Range -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 3)
PARAMETER CONDITIONS MIN TYP. MAX. UNITS
Input Offset Voltage Ta = 26°C, Rs<200Q 06 20 mv
Vem =0V
Input Offset Current Ta=25°C, Vour = 1.4V 075 30 KA
Input Bias Current Ta=25°C 13 20 WA
Voltage Gain Ta=25°C 1250 1700
Output Resistance Ta=25°C 200 Q
Output Sink Current Ta =25°C, Viy <-5mV 20 25 mA
Vour=0
Response Time Ta=25°C 40 ns
(Note 4)
Input Offset Voltage Rs<200Q, Vem = OV 30 mv
Average Temperature -66°C<TA<125°C
Coefficient of Input Rs<509 3.0 10 uv/c
Offset Voltage
Input Offset Current Ta=125°C 0.25 3.0 MA
Ta=-56°C 18 70 HA
Average Temperature 26°C<TA<125°C 5.0 2% nA/C
Coefficient of Input -55°C<TA<25°C 15 7% nA/C
Offset Current ’
Input Bias Current Ta=-66°C 27 45 HA
Input Voltage Range vT=-70v 5.0 v
Common Mode Rejection Ratio Rs < 20092 80 100 dB
Differential Input 5.0V v
Voltage Range
Voltage Gain 1000
Positive Output Level ViN >5mV, 25 3.2 4.0 v
0<lour <-5mA
Negative Output Level Vin <5 mV -1.0 -05 o v
Output Sink Current Ta =125°C, Viy <-5mV 05 17 mA
Vour =0V
Ta =—55°C, Vijy <-5mV 1.0 23 mA
) Vour =0
Positive Supply Current Vin <-5mVv 5.2 9.0 mA
Negative Supply Current 4.6 7.0 mA
Power Consumption Vin <5 mv 90 150 mw
lour =0 mA
Note 1: Rating applies for case temperatures to +125°C, derate linearly at 5.6 mW/°C for ambient temperatures above
+105°C.
Note 2: Derate linearly at 4.4 mW/°C for ambient temperatures above +100°C.
Note 3: These specifications apply for vt =12v, v = —-6.0V, -55°C < Ta < +125°C unless otherwise specified. The input
offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C,
1.4V at +25°C, and 1.0V at +125°C.
Note 4: The response time specified (see definitions) is for a 100 mV input step with 5.0 mV overdrive.
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typical performance characteristics

OUTPUT VOLTAGE-(V)

INPUT BIAS CURRENT (uA)

OUTPUT VOLTAGE (V)

INPUT VOLTAGE (mV)

OUTPUT LEVEL (V)

Transfer Function

40 —TT
V+=12v -
vV =-60V -

30 ? o T

Ta=125°C

20 Y T4 =25°C

L BT, =-55°C

10

0
jan - o—

-
50 30 10 10 30 50

INPUT VOLTAGE (mV)

Input Bias Current

@
30
vi=12v
V=60V |
2
o=
10 ™ =

-75 -60 -26 0 25 50 75 100 125

TEMPERATURE (°C)

Response Time For

Various Input Overdrives
40
30 p20mvy
10 mV~

= —
-

20 / 50my ——
" 1]
0 LI

- ve=12v |
Vo=-§0V
Ta=25C

50

0 20 40 60 80
TIME (ns)

100 120

Output Voltage
Level

40— ™ ~
V= T2y
—ESITIVE QUTPUT gy, -V = -6 0V

30

20

06/¢ ,HHESHDLD V. LTAGE

. aa

NEGATIVE QUTPUT LEVEL 1

-10
-75 -50 -25 0 25 50 75

TEMPERATURE (°C)

100 125

VOLTAGE GAIN

INPUT OFFSET CURRENT (uA)

OUTPUT VOLTAGE (V)

INPUT VOLTAGE (mV)

OUTPUT SINK CURRENT (mA)

Voltage Gain
1800 T
vi=v |
Vo=-60V
1700
1600 \
1500
AY
1400 \
1300
=75 50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

Input Offset Current

20 T
ve=tav |
VT=-60V

NG

.

0
-75 -50 -26 0 25 50 75 100

TEMPERATURE (°C)

Response Time For
Various Input Overdrives

40
. 1]
| 120mV
ol TR
10110 mv3
m NN
0f20myv -
-0
0
VH=12v
- %0 vo=-50v ]
-100 Ta=25°C 4
11t
0 20 4 60 8 100 120
TIME (ns)
Output Sink
Current
38 VE=12v
VT=-60V
30 i
T
25 . 2UT =021
%r
20 Jo
15
10
<75 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

VOLTAGE GAIN

126 -

SUPPLY CURRENT (mA)

INPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)

POWER DISSIPATION (mW)

g

Voltage Gain
3000 I
Ta=25°C
2500
2000 =
1500
A
1000 V.
500
10 n 2 3 "
POSITIVE SUPPLY VOLTAGE (V)
Supply Current
10 T
VE=12V
Vo=-50V
8 - lour =0
SITIVE TOAU’ % C
]
NEGATIVE—
4
2
0

Now

© o @ o

400 -

w
k=
8

~
=1
=

‘25 45 65

-04 -02 0 02 04 -

INPUT VOLTAGE (V) .

Common Mode Pulse

Response
T
vt=12v
Vo =-60V
Ta=25C —
i
T
500
" Vour
500
0 L] 80 120. . 160
TIME (ns)
Maximum Power
Dissipation
A
\

[~ e METAL-CAN PACKAGE
mma MOUNTED FLAT PACKAGE| ]
l I (NOTE 1) | l l
L1 .
85 105
AMBIENT TEMPERATURE (°C)

126

1-43

OLLW1




LM710C

NS

LM710C voltage comparator

general description

The LM710C is a high-speed voltage comparator
intended for use as an accurate, low-level digital
level sensor or as a replacement for operational
amplifiers in comparator applications where speed
is of prime importance. The circuit has a differen-
tial input and a single-ended output, with saturated
output levels compatible with practically all types
of integrated logic.

The device is built on a single silicon chip which
insures low offset and thermal drift. The use of a
minimum number of stages along with minority-
carrier lifetime control (gold doping) makes the
circuit much faster than operational amplifiers in
saturating comparator applications. In fact, the low
stray and wiring capacitances that can be realized

Voltage Comparators

with monolithic construction make the device diffi-
cult to duplicate with discrete components oper-
ating at equivalent power levels.

The LM710C is useful as a pulse height discrimi-
nator, a voltage comparator in high-speed A/D con-
verters or a go, no-go detector in automatic test
equipment. It also has applications in digital sys-
tems as an adjustable-threshold line receiver or an
interface between logic types. In addition, the low
cost of the unit suggests it for applications replacing
relatively simple discrete component circuitry.

The LM710C is the commercial/industrial version
of the LM710. It is identical to the LM710 except
that operation is specified over a 0°C to +70°C
temperature range.

schematic* and connection diagrams

v

IHN“+ -] I:ﬂl Ill’p |'IZ’r

- —: (l SV | N s quTRUT

GROUND

typical applications*
Schmidt Trigger

INPUT

e QUTPUT

Pulse Width Modulator

MA 2
OUTPUT ”””
2 7
oC INPUT

*Pin connections shown are for metal can.

Metal Can Package

7
* Note Pin 4 connected to case.

Order Number LM710CH

See Package 11
Dual-In-Line Package
LR U b 13 NC
m710c
GROUND 2 ===d =13 NC
{41 INPUT 3 ey =12 NC
{=) INPUT 4~y " == 11 +Vcc (SUPPLY)
NC 5 ey pee 10 NC
“Vec (SUPPLY) 6 wmened 9 OUTPUT
NG 7 = =8 NC

Order Number LM710CN
See Package 22

Line Receiver With
Increased Output
Sink Current

Level Detector With
Lamp Driver

AAA
Wy

INPUT

AAA
W
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absolute maximum ratings

Positive Supply Voltage 14.0V
Negative Supply Voltage -7.0V
Peak Output Current 10 mA
Differential Input Voltage 5.0V
Input Voltage 7.0V
Power Dissipation (Note 1)
TO-99 300 mW
Flat Package 200 mW
Output Short Circuit Duration 10 sec
Operating Temperature Range 0°C to 70°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Ta = 25°C, Rg<20082 16 50 mv
Vem =0V
Input Offset Current Ta= ?5°C, Vour = 1.4V 18 50 uA
Input Bias Current Ta=25°C 16 25 uA
Voltage Gain Ta=25°C 1000 1500
Output Resistance Ta=25°C 200 Q
Output Sink Current Ta=25°C,AV,> 10 mV 1.6 25 mA
Vour =0
Response Time Ta =25°C 40 ns
(Note 3)
Input Offset Voltage Rs< 20092, Vom = OV 65 mv
Average Temperature 0°C<LTALT70°C
Coefficient of Input Rs<502 50 20 uv/rc
Offset Voltage
Input Offset Current 75 A
Average Temperature 25°CSTAS 70°C 15 50 nA/°C
Coefficient of Input 0°C<TA<25°C 24 100 nA/°C
Offset Current
Input Bias Current Ta= o°c 25 40 A
Input Voltage Range VT =-70V 5.0 v
Common Mode Rejection Ratio Rs < 2009 70 98 dB
Differential Input 5.0 v
Voltage Range
Voltage Gain 800
Positive Output Level Vin >10 mv 25 32 40 v
0<lour <-5mA
Negative Output Level Vin <-10 mV -1.0 -05 0 v
Output Sink Current Vin <10 mV, Voyr =0V 0.5 mA
Positive Supply Current Vin <10 mV 5.2 90 mA
Negative Supply Current 46 70. mA
Power Consumption 150 mwW

Note 1: Ratings apply for ambient temperatures to +70°C
Note 2: These specifications apply for V+ =12V,V =60V, 0°C <Ta< +70°C unless otherwise specified. The input offset
voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at +25°C and

1.2V at +70°C.

Note 3: The response time specified (see definitions) 1s for a 100 mV input step with 5.0 mV overdrive.
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typical performance characteristics

Transfer Function
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LM711 dual comparator

general description

The LM711 contains two voltage comparators
with separate differential inputs, a common out-
put and provision for strobing each side indepen-
dently. Similar to the LM710, the device features
low offset and thermal drift, a large input voltage
range, low power consumption, fast recovery from
large overloads and compatibility with most inte-
grated logic circuits.

With the addition of an external resistor network,
the LM711 can be used as a sense amplifier for
core memories. The input thresholding, combined
with the high gain of the comparator, eliminates
many of the inaccuracies encountered with ‘con-

Voltage Comparators

ventional sense amplifier designs. Further, it has
the speed and accuracy needed for reliably detect-
ing the outputs of cores as small as 20 mils.

The LM711 is also useful in other applications
where a dual comparator with OR’ed outputs is
required, such as a double-ended limit detector. By
using common circuitry for both halves, the device
can provide high speed with lower power dissipa-
tion than two single comparators. The LM711 is
available in either an 10-lead low profile TO-5
header or a 1/4"" by 1/4” metal flat package.

schematic** and connection diagrams
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i v Order Number LM711H

typical applications**
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See Package 14
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absolute maximum ratings

Positive Supply Voltage

Negative Supply Voltage

Peak Output Current

Differential Input Voltage

Input Voltage

Strobe Voltage

Internal Power Dissipation (Note 1)

+14.0V
-7.0v
25mA
+5.0V
+7.0V

0 to +6.0V
300 mW

Operating Temperature Range
Storage Temperature Range

-65°C to 1256°C
-65°C to 150°C

Lead Temperature (Soldering, 10 sec)

electrical characteristics

300°C

(These specifications apply for To = 25°C, vt= 12V, V™ =-6V)

PARAMETER CONDITIONS (Note 2) MIN. TYP. MAX. UNIT
Input Offset Voltage Rs <2008, Vem = 0 1.0 3.5 mV
Rs <20082,-5V< Vem < +5V 1.0 5.0 mV

Input Offset Current 0.5 10.0 MA
Input Bias Current 25 75 MA
Voltage Gain 750 1500
Response Time (Note 3) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V' =.7.0V 5.0 \%
Differential Input

Voltage Range +5.0 \"
Output Resistance 200 Q
Positive Output Level Vin=>10mV 4.5 5.0 \
Loaded Positive Output Level [V,y >10mV, loyr =—5 mA 25 35 \
Negative Output Level Vin <10 mV -1.0 0 \
Strobed Output Level Vstrose < 0.3V -1.0 0 \
Output Sink Current Vin <=10mV, Voyt >0 0.5 0.8 mA
Strobe Current Vstrose = 100 mV 1.2 2.5 mA
Positive Supply Current Vin <-10 mV 8.6 mA
Negative Supply Current 3.9 mA
Power Consumption 130 200 mW
The following specifications apply for -55°C <Ta< 125°C:
Input Offset Voltage Rs<200Q2, Vem =0 4.5 mV

Rs <200Q2 6.0 mV

Input Offset Current 20 MA
Input Bias Current 150 MA
Average Temperature

Coefficient of Input

Offset Voltage 5.0 uv/°c
Voltage Gain 500

Note 1: Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient

temperatures above 105°C.

Note 2: The input offset voitage and input offset current (see definitions) are specified for a logic
threshold voltage of 1.8V at -55°C, 1.4V at +25°C, and 1.0V at +125°C.

Note 3: The response time specified 1s for a 100 mV input step with 5 mV overdrive (see definitions).
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typical performance characteristics

Transfer Function
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LM711C dual comparator

general description

The LM711C contains two voltage comparators
with separate differential inputs, a common out-
put and provision for strobing each side indepen-
dently. Similar to the LM710C, the device features
low offset and thermal drift, a large input voltage
range, low power consumption, fast recovery from
large overloads and compatibility with most inte-
grated logic circuits. '

With the addition of an external resistor network,
the LM711C can be used as a sense amplifier for
core memories. The input thresholding, combined
with the high gain of the comparator, eliminates
many of the inaccuracies encountered with con-

Voltage Comparators

ventional sense amplifier designs. Further, it has
the speed and accuracy needed for reliably detect-
ing the outputs of cores as small as 20 mils.

The LM711C is also useful in other applications
where a dual comparator with OR’ed outputs is
required, such as a double-ended limit detector. By
using common circuitry for both halves, the device
can provide high speed with lower power dissipa-
tion than two single comparators. The LM711C is
the commercial/industrial version of the LM711.
It is identical to the LM711, except that operation
is specified over a 0°C to 70°C temperature range.

schematic** and connection diagrams
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*Standby dissipation 1s about 40 mW **Pin connections shown are for metal can.
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absolute maximum ratings

Positive Supply Voltage +14.0V
Negative Supply Voltage -7.0v
Peak Output Current 25 mA
Differential Input Voltage +5.0V
Input Voltage +7.0V
Strobe Voltage 0 to +6.0V
Internal Power Dissipation (Note 1) 300 mW
Operating Temperature Range 0°C to 70°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics
(The following specfications apply for T = 26°C, V* = 12.0V, V™ = -6.0V unless otherwise specified)

PARAMETER CONDITIONS (Note 2) MIN. TYP. MAX. UNIT
Input Offset Voltage: Rs < 20082, Vem =0 1.0 5.0 mV
Rs < 20092, ~5V<V ey <H6V 1.0 7.5 mV
Input Offset Current o 0.5 15 MA n
Input Bias Current o ; 25 100 uA
Voltage Gain ’ 700 1500
Response Time (Note 3) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V™ =-7.0V 5.0 \Y
Differential Input”

Voltage Range : . +5.0 \Y
Output Resistance 200 Q
Positive Output Level Vin2> 10 mV . 4.5 5.0 A\
Loaded Positive Output Level [Viy > 10 mV, loyt =5 mA 25 3.5 v
Negative Output Level Vin<-10mV -1.0 -0.5 \%
Strobed Output Level Vstrose < 0.3V -1.0 Y
Output Sink Current Vin <-10 mV, Vour >0 0.5 0.8 T mA
Strobe Current Vstrose = 100 mV 1.2 2.5 mA
Positive Supply Current  ~ Vin <10 mV 8.6 mA
Negative Supply Current ) 3.9 mA
Power Consumption 130 230 mW

The following specifications apply for 0°C < Ty < +70°C:

Input Offset Voltage Rs<200Q,Vem =0 6.0 mV -
' Rs < 20092, -5V Vem <+5V 10 mv

Input Offset Current 25 MA
Input Bias Current 150 MA
Average Temperature

Coefficient of input

Offset Voltage - A 5.0 uv/ee
Voltage Gain 500

Note 1: Ratings apply for ambient temperatures to 70°C.

Note 2: The input offset voltage and input offset current (see definitions) are specified for a logic
threshold voltage of 1 5V at 0°C, 1.4V at 25°C, and 1.2V at +70°C.

Note 3: The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.
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Voltage Comparators

LM1514/LM1414 dual differential voltage comparator

general description

The LM1514/LM1414 is a dual differential voltage
comparator intended for applications requiring
high accuracy and fast response times. The device
is constructed on a single monolithic silicon chip.

The LM1514/LM1414 is useful as a variable thresh-
old Schmitt trigger, a pulse height discriminator,
a voltage comparator in high-speed A-D converters,
amemory sense amplifier or a high noise immunity
line receiver. The output of the comparator is
compatible with all integrated logic forms. The
LM1514/LM1414 meet or exceed the specifications
for the MC1514/MC1414 and are pin-for-pin re-
placements. The LM1514 is available in the ceramic
dual-in-line package. The LM1414 is available in
either the ceramic or molded dual-in-line package.

The LM1514 is specified for operation over the
-55°C to +125°C military temperature range. The
LM1414 is specified for operation over the 0°C
to +70°C temperature range.

features

s Two totally separate comparators per package
® |ndependent strobe capability

® High speed 30 ns typ

® | ow input offset voltage and current

8 High output sink current over temperature
® QOutput compatible with TTL/DTL logic

® Molded or ceramic dual-in-line package

schematic and connection diagram

sTROBE. ourpuTs sTRoBE

Dual-In-Line Package

ANPUT  puT

v
be o

. sTAosE  ouTPuT
o v

12 I'I 10, 9 a

——

Fal

e —, % %

B
- — T F T F LT

<o—d

ouTPUT  STROBE V' -
NN )

Torview

Order Number LM1414J or LM1514J
See Package 16

Order Number LM1414N
See Package 22
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LM1514/LM1414

absolute maximum

Positive supply voltage
Negative supply voltage
Peak output current
Differential input voltage
Input voltage

ratings (Note 1)

+14 0V
-70v
10 mA
5.0V
+7.0v

Power dissipation (Note 2)
Operating temperature Range

Storage temperature range
Lead temperature (soldering, 10 sec)

LM1514
LM1414

- 'e00,mwW
-55°C to +125°C
0°C to +70°C
-65°C to +150°C
300°C

electrical characteristics for T, = 25°C, V* = +12V, V™ = -6V, unless otherwise specified

PARAMETER CONDITIONS MiN LM,::;‘ MAX MIN L!:;:‘M MAX UNITS
Input Offset Voltage Rg < 200R, Vew = OV, Vour = 1.4V 0.6 20 1.0 5.0 mv
Input Offset Current Vem =0V, Voyr = 14V 08 30 12 50 HA
Input Bias Current 20 25 HA
Voltage Gain 1250 1000 )
Output Resistance 200 200 Q
Differential Input Voltage Range 50 5.0 A
Input Voltage Range VT =-7.0v 50 5.0 \
Common Mode Rejection Ratio Rs <2008, V™ = -7 0V 80 100 70 100 dB
Positive Output Voltage Vin 27.0mV,0< loyr -50mA 25 3.2 40 25 3.2 40 v
Negative Output Voltage Vin <-70mV -1.0 ) -0.5 0 -1.0 -0.5 ) 0 \2
Strobed Output Voltage VstRoge < 0.3V -1.0 -0.5 0 -10 -0.5 0 v
Strobe “0" Current Vstrose = 100 mV -12 -25 -1.2 -2.5 mA
Positive Supply Current Vin <-7mV 18 18 mA
Negative Supply Current Vin <=7 mV -14 -14 mA
Power Consumption 180 300 180 300 mW
Response Time (Note 3) 30 30 ns
LM1514/LM1414: The following apply for T < Ta < Ty (Note 4) unless otherwise specified
Input Offset Voltage Rs < 20082, Vour = 1.8V for To =T, 3.0 6.5 mV
Vem =0V, Vour = 1.0V for To = Ty 30 6.5 mv
Input Bias Current 45 40 HA
Temperature Coefficient of 3.0 50 uv/°c
Input Offset Voitage
Input Offset Current Vem =0V, Vour = 1.8V, Ta =T, 7.0 75 KA
Vem =0V, Vour =10V, Ta =Ty 3.0 75 uA
Voltage Gan 1000 800
Output Sink Current Vin =90 mV, Vour 20V 28 4.0 16 25 mA

Note 1: Voltage values are with respect to network ground terminal. Positive current 1s defined as current into the referenced pin.
Note 2: LM1514 ceramic package: The maximum junction temperature 1s +150°C, for operating at elevated temperatures,
devices must be derated linearly at 12 5 mW/°C LM1414 ceramic package' The maximum junction temperature i1s +95°C for
operating at elevated temperatures, devices must be derated hnearly at 12.5 mW/°C. LM1414 molded package: The maximum
junction temperature is +115°C, for operating at elevated temperatures, devices must be derated linearly at 6.7 mwW/°C.

Note 3: The response time specified (see Definitions) for a 100 mV input step with 5 mV overdrive.
Note 4: For LM1514, T = -55°C, T = +125°C. For LM1414, T_=0°C, Ty = +70°C.
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Level Translators/ Buffgrs

DHO0034/DHO0034C high speed dual level translator

general description

The DH0034/DHO034C is a high speed level trans-
lator suitable for interfacing to MOS or junction
FET analog switches. It may also be used as‘a
universal logic level shifter capable of accepting
TTL/DTL input levels and shifting to CML, MOS,
or SLT levels.

features

® Fast switching, tpqo: typically 15 ns; toqq:
typically 35 ns

Large output voltage range: 25V
Input is TTL/DTL compatible

Low output leakage: typically 0.1 uA
High output currents: up to 2100 mA

schematic and connection diagrams

Metal Can Package

Dual-in-Line Package

[LERE 14 Ve
Ay 2d b—13 A,
ouTPUT
8, 3= —12 B,
@ NG Qemend =11 NC
V- e 10 V-
OUTPUT 1 Gt b—3  ouTPUT2
TOP VIEW GND 7= —s e
% Curcust Shown GND v Order Number DH0034H
or DHOO34CH TOP VIEW
See Package 12 Order Number DH0034D
or DH0034CD

typical applications
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See Package 1
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DH0034/DH0034C

absolute maximum ratings

Ve Supply Voltage 7.0v

Negative Supply Voltage -30V

Positive Supply Voltage +25V

Differential Supply Voltage 25V

Maximum Qutput Current 100 mA

Input Voltage +5.5V

Operating Temperature Range: DH0034 -55°C to +125°C

DH0034C 0°C to +85°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (see Notes 1&2)

DHO0034 DH0034C

PARAMETER CONDITIONS TN VP MAX MIN VP MAX UNITS
Logical “1"" Vee = 45V 20 i v
Input Voltage Ve =4.75V . 20
Logical “0” Vee = 65V 0.8 \
Input Voltage Ve = 4.75V 0.8
Logical “1” Vee =565V, Viy =24V 40 MA
Input Current Vee =5.26V, V) =24V 40
Logical “1” Vee =65V, Vi =55V 1.0 mA
Input Current Vee =625V, Viy =56.5V 1.0
Logical “0"” Vee = 5.5V, Viy =04V 16 mA
Input Current Vce =5.25V, V |y =04V 1.6
Power Supply (Note 3)
Current Vec =55V, Vi = 4.5V 30 38 mA
Logic 0" Ve =56.25V, Vi =45V 30 38
Power Supply © | (Note 3)
Current Vee =55V, Viy =0V 37 48 mA
Logic “1” Vee =5.25V, Vi = 0V 37 48
Logical “‘0" Vee =45V, lgyr = 100 mA V™ + 50|V~ +.75 V- +.60| V- +.80 \
Output Voltage Vee = 4.5V, lgyt =50 mA V™ +.3 |V~ +.50 V-+3 | V-+.65 \
Output Leakage Vee =5.5V, Vy =0.8V 0.1 5 0.1 5 MA
Current vt.v-=25v
Transition Time to Ve = 5.0V, V3= 0V, Ta= 25°C 15 25 15 35 ns
Logical 0" V-=-25V, R,_ = 5100
Transition Time to Vee = 5.0V, Ta =25°C 35 60 35 65 ns
Logical “1” ==-25V, R, = 5100

Note 1: These specifications apply over the temperature range -55°C to +125°C for the DH0034
and 0°C to +85°C for the DHOO34C with a 510 ohm resistor connected between output and ground,
and V™ connected to —26V, unless otherwise specified.

Note 2: All typical values are for T = 25°C.

Note 3: Current, measured is total drawn from V¢ supply.
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theory of operation

When both inputs of the DH0034 are raised to
logic “1”, the input AND gate is turned “‘on”
allowing Q1’s emitter to become forward biased.
Q1 provides a level shift and constant output cur-
rent. The collector current is essentially the same
Vee - Vee
R1
Approximately 7.0 mA flows out of Q1's col-
lector.

as the emitter which is given by

applications information

1. Paralleling the Outputs

The outputs of the DH0034 may be paralleled to
increase output drive capability or to accomplish
the “‘wire OR"’. In order to prevent current hog-
ging by one output transistor or the other, resis-
tors of 2 ohms/100 mA value should be inserted
between the emitters of the output transistors and
the minus supply.

2. Recommended Output Voltage Swing

The graph shows boundary conditions which
govern proper operation 20f the DHO034. The
range of operation for the negative supply is
shown on the X axis and must be between -3V
and -25V. The allowable range for the positive
supply is governed by the value chosen for V~. vt
may be selected by drawing a vertical line through
the selected value for V™ and terminated by the

About 2 mA of Q1’s collector current is drawn off
by pull down resistor, R2. The balance, 5 mA, is
available as base drive to Q2 and to charge its
associated Miller capacitance. The output is pulled
to within a Vgat of V™. When either (or both)
input to the DH0O034 is lowered to logic ‘0,"” the
AND gate output drops to 0.2V turning Q1 off.
Deprived of base drive Q2 rapidly turns off causing
the output to rise to the V3 supply voltage. Since
Q2's emitter operates between 0.6V and 0.2V, the
speed of the DHOO034 is greatly enhanced.

boundaries of the operating region. For example, a
value of V™ equal to -6V would dictate values of

25

Vo<V
2 2\ vy
R
2 10
=
g s -
> 0 OPERATING REGION
E P
5
2
g -0 -
E .15
[}
g - ~

-25

24 8 12§ 0

NEGATIVE SUPPLY VOLTAGE (-V)

V* between -5V and +19V. In general, it is de-
sirable to maintain at least 5V difference between
the supplies.
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DM5406/DM7406, DM5416/DM7416

L\1S Level Translators/Buffers

DM5406/DM7406,DM5416/DM7416

hex inverter buffers/drivers

general description

These TTL hex inverter buffers/drivers are fully
compatible for use with TTL and DTL logic cir-
cuits. Each inverter features high-voltage, open-
collector outputs (DM5406/DM7406 30 volts
minimum breakdown and DM5416/DM7416 15
volts minimum breakdown). These inverters also
feature high sink current capability. (DM5406,
DM5416 30 mA and DM7406, DM7416 40 mA).

features

Input.clamp diodes

High voltage open-collector outputs
DM5406/DM7406
DM5416/DM7416

® High sink current capability
DM5406, DM5416

- DM7406, DM7416

® 15:n¢typical propagation delay time

30v
15V

30 mA
40 mA

schematic and connection diagrams

INPUT

O Vee
14 13

Note Component values shown are nominal

Dual-In-Line and Flat Package

Vee

12 I" |m Is

|8

ouTePuT

o I‘ Iz IJ |‘ |5 I6

TOP VIEW

7
" us

Order Number DM5406J, DM7406J,

DM5416J or DM7416J
See Package 16

Order Number DM5406N, DM7406N,

DM5416N or DM7416N
See Package 22

Order Number DM5406W or DM5616W

See Package 27
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absolute maximum ratings.(Note 1)

operating conditions ,

MIN max - FuniTs
Supply Voltage 7.0v Supply Voltage
Input Voltage 5.5V DM5406,0M5416 45 55 \
Output Voltage DM5406/DM7406 30v DM7406,0M7416 4,75 5.26 Y
DM5416/DM7416 15V Temperature (Ta)
Storage Temperature Range ~-65°C to +150°C DM5406,DM5416 _55 125 °c
Lead Temperature, (Soldering, 10 Sec) 300°C DM7406,DM7416 0 70 °c
Output Sink Current
DM5406,DM5416 30 mA
DM7406,DM7416 40 mA
electrical characteristics (Note2) )
PARAMETER CONDITIONS MIN TYpP MAX UNITS
Logical “1” Input Voltage 2 \"
Logical 0" Input Voltage 0.8 \"
Output Breakdown Voltage . .
DM5406/DM7406 Ve = Max, logg = 250 A, 30 \
Vin =0.8V
DM5416/DM7416 Ve = Max; logr = 250 pA, 15 v
Vin =08V
Logical ‘1" Output Current
DM5406/DM7406 Ve = Max, Vou = 30V, Viy = 0.8V 250 HA
DM5416/DM7416 Vec = Max, Vou = 15V, V) = 0.8V 250 pA
Logical 0" Output Voltage Vee = Min, ) loyt = Max, 0.7 v
Vin=2V,§ lour =16 mA 0.4 \
Logical 1" Input Current Vce = Max, Vi = 2.4V 40 MA
Ve = Max, V )y = 5.5V 1 mA
Logical ‘0" Input Current Vce = Max, V) = 0.4V -1.6 mA
Supply Current — Logical ~'1"” Ve = Max, Vi =0V 30 42 mA
Logical ‘0" Ve = Max, Vg =5V 27 38 mA
Input Clamp Voltage Vec =5.0V, Iiy =-12mA, -1.5 v
Ta=25C
Propagation Delay to a Logical 0", t,q0 Vee = 5.0V, T = 25°C, ‘16 23 ns
C, =15pF, R_ =110
Propagation Delay to a Logical “1”, tyqq Vec =50V, T = 25°C, 10 15 ns
C_=15pF, R_=110Q

Note 1: ““Absolute Maximum Ratings’ are those values beyond which the operation of the device cannot be guaranteed. Except
for “Operating Temperature Range’ they are not meant to imply that the devices should be operated at these imits. The table
of “Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max himits apply across the -55°C to +125°C temperature range for the DM5406,
DM5416 and across the 0°C to 70°C range for the DM7406,DM7416. All typicals are given for Vo = 5.0V and Tp = 25°C.

ac test circuit and switching time waveforms
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DM5407/DM7407, DM5417/DM7417

hex buffers/drivers

general description

These TTL hex buffers/drivers are fully compatible
for use with TTL and DTL logic circuits. Each
buffer features high-voltage, open-collector outputs
(DM5407/DM7407 30V minimum breakdown and
DM5417/DM7417 15V  minimum breakdown).
These buffers also feature high sink current capa-
bility (DM5407, DM5417 30 mA and DM7407,
DM7417 40 mA).

DM5407/DM7407,DM5417/DM7417

features

NS Level Translaiors/ Buffers

Input clamp diodes

® High voltage open-collector outputs
DM5407/DM7407 30V
DM5417/DM7417 15V
® High sink current capability
DM5407,DM5417 30 mA
DM7407,DM7417 40 mA

14 ns typical propagation delay time
145 mW typical power dissipation

O Vec

INPUT

O GND

Note Component values shown are nominal

OUTPUT

schematic and connection diagrams

Vee

Dual-In-Line and Flat Package

TOP VIEW

Order Number DM5407J, DM7407J,

DM5417J or DM7417J
See Package 16

Order Number DM5407N, DM7407N,

DM5417N or DM7417N
See Package 22

Order Number DM5407W or DM5417W

See Package 27
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage (Vcc)
Input Voltage 5.5V DM5407,DM5417 45 55 \"
Output Voltage DM5407/DM7407 30V DM7407,DM7417 4.75 5.25 \Y
DM5417/DM7417 15V Temperature (Ta)
Storage Temperature Range -65°C to +150°C DM5407,DM5417 -55 125 °c
Lead Temperature (Soldering, 10 sec) 300°C DM7407,DM7417 0 70 °C
Output Sink Current
DM5407,0M5417 30 mA
DM7407,DM7417 40 mA
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1” Input Voltage 2 \"
Logical “‘0”" Input Voltage 0.8 \
Output Breakdown Voltage
DM5407/DM7407 Vee = Max, loge = 250uA, V) = 2.0V 30 v
DM5417/DM7417 Ve = Max, logg = 250uA, V;N= 20V 15 v
Logical “0"* Output Voltage Vee=Min louT = Max 0.7 \
Vin=08VS loyr=16mA 04 Y,
Logrcal 1" Input Current Vec=Max V=24V 40 MA
Vec=Max V=55V 1 mA
Logical “0" Input Current Vec=Max V=04V -1.6 mA
Supply Current — Logical 1" Vee=Max  V,y =5.0V 29 41 mA
Logical ‘0" Vee=Max V=0V 21 30 mA
Input Clamp Voltage Vee=5.0V hny=-12mA, T, =25°C -1.5 v
Propagation Delay to a Logical “0",- todo Vee = 5.0V, T = 25°C, C = 15 pF, R, = 1100 20 30 ns
Propagation Delay to a Logical “1", tyqq Vee = 5.0V, To = 25°C, C_ = 15 pF, R, = 110Q 6 10 ns

Note 1: “*Absolute Maximum Ratings’’ are those values beyond which the operation of the device cannot be guaranteed. Except
for ‘Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table
of “Electrical Characteristics’’ provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max hmits apply across the -65°C to +125°C temperature range for the DM5407,
DM5417 and across the 0°C to 70°C range for the DM7407, DM7417. Al typicals are given for Voc = 5.0V and Tp = 25°C.

ac test circuit and switching time waveforms
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L\1S Level Translators/Buffers

DM5426/DM7426 o
quad 2-input TTL-MOS interface gate

'DM5426/DM7426

general description’

These Series 54/74 compatible gates are high out- where it is desirable to drive low current relays or
put voltage versions of the DM5403 (SN5403), lamps that require up to 15 volts.

DM7403 (SN7403). Their open-collector outputs

may be “pulled-up’ to +15 volts in the logical features

1" state thus providing guaranteed interface be- )

tween TTL and MOS logic levels. & 15V standoff voltage

In addition the devices may be used in applications ® Pin compatible with DM5403/DM7403

y

schematic and connection diagrams

Dual-In-Line Package

N Vee
lu 13 12 " 10 l 9 Il
‘ Vee
3
S 16K
\ <
O—q ouTPUT
INPUTS A
Lar
L
Y 3 |
- =
GND 1 2 3 4 5 6 I 7
GND

TOP VIEW

Order Number DM5426J or DM7426J
.See Package 16

Order Number DM5426N or DM7426N
See Package 22

typical applications

INPUT

Voo

CLOCK

DM5426/UM7426

| |
)

NSC MOS shift register
= (Example MM5006) l

NSC MOS ROM

(Example MM5210)
+HV

-12v
-12v
Note. Normal voltages apphed to MOS shift
registers have been shifted by +10V for this
apphication
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absolute maximum ratings

Vee

Input Voltage

Output Voltage

Operating Temperature Range
DM5426
DM7426

Storage Temperature Range

A%
5.5V
15V

-65°C to 125°C
0°C to 70°C
-65°C to +150°C

Lead Temperature (Soldering, 10 sec)

electrical characteristics (Note 1)

300°C

V PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Diode Clamp Voltage Vee = 5.0V, Ta=25°C -15 \
'lN =-12mA
Logical “1"" Input Voltage Vee = % 2.0 \%
Logical “0" Input Voltage Vee = %;;—/—\—/ 0.8 \
ot g 4.5V
Logical ‘“1"” Output Current Vee = 175V VN = 0.8V 50 MA
VOUT =12V
ol 1 4.5V
Logical 1" Output Breakdown | Ve = 275V Vin =0V 156 Vv
Voltage lour = 1mA
4.5V _
Logical 0" Output Voltage Vee=gz75y Vv =20V 0.4 v
louT =16 mA
s veae 5.5V
Logical “1" Input Current Vee = 525V Vin = 2.4V 40 MA
ot g 5.5V
Logical 1" Input Current Vee = 595V Vin = 5.5V 1 mA
. 5.5V
Logical “0" Input Current Vee = 525V Vin = 0.4V -1.6 mA
Supply Current — Logical “‘0” _5.5V _
v =5, . . A
(Each Gate) Vec =55y Ym =50V 30 | 81 m
Supply Current — Logical “‘1" - 5.5V Vi = OV 1.0 18 mA
(Each Gate) Vee=g38v VIN :
Propagation Delay Time to a Vee=5.0V, T =25°C 8 17 ns
Logical 0", tpgo Cout = 15pF, R = 1k
Propagation Delay Time to a Ve =5.0V, To =25°C 14 24 ns
Logical ““1”, tpgq Cout = 15pPF, R =1k

Note 1: Min/Max units apply across the guaranteed temperature range —25°C to +125°C for the DM5426 and across the

0°C to +70°C for the DM7426 unless otherwise specified. All typicals are given for Vo = 5.0V and Tp = 25°C.

ac test circuit and switching time waveforms

Cour
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DM7800/DM8800

N

N

Level Translators/Buffers

DM7800/DM8800 dual voltage translator

general description

The DM7800/DM8800 are dual voltage translators
designed for interfacing between conventional TTL
or DTL voltage levels and those levels associated
with high impedance junction or MOS FET-type
devices. The design allows the user a wide latitude
in his selection of power supply voltages, thus pro-
viding custom control of the output swing. The
translator is especially useful in analog switching;
and since low power dissipation occurs in the ““off”
state, minimum system power is required.

features

m 31 volt (max) output swing
s 1 mW power dissipation in normal state
® Standard 5V power supply

s Temperature range:
DM7800 -55°C to +125°C
DM8800 0°Cto +70°C

m Compatible with all MOS devices

schematic and connection diagrams

OUTPUT X

typical applications

4-Channel Analog Switch

5V v

-
swiTcH '_L_—D'D"'TL' ANALOG NPUT 1° |
| ' |

ANALOG NPUT2 |

SWITCH 2:
oL
OR
T
INPUT
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s STcH 3o 1 l ANALOG INPUT 3
|
SMTCH ] — ! ANALOG INPUT & |
' I |
l— 3— —— 5 - I |
STROBE===! ANALOG OUTPUT |
= £ L ————— —

*Analog signals within the range of +8V to —8V
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TOP VIEW

Order Number DM7800H
or DM8800OH
See Package 12

Bipolar to MOS Interfacing

+5

I
1]

-1V

210




absolute maximum ratings

0088WA/008LNA

Ve Supply Voltage 7.0v
V5 Supply Voltage -30V
V3 Supply Voltage +30V
V3-V, Voltage Differential 40v
Input Voltage 5.5V
Storage Temperature Range -65°C to +150°C
Operating Temperature Range

DM7800 -55°C to +125°C

DM8800 0°C to 70°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYp MAX UNITS
(Note 4)
S ian DM7800 | Ve = 4.5V
Logical “1” Input Voltage DMB300 [V = 4.75V 2.0 R \"
e DM7800 | V¢ = 4.5V
Logical “0” Input Voltage WW 0.8 \%
Cwian DM7800 | V¢ = 5.5V _ E
Logical “1” Input Current DMB800 [V = 5.25V Vin = 2.4V 5 MA
s DM7800 | Ve = 5.5V _
Logical “1” Input Current DM8800 | Vee =525V Vin = 5.5V 1 mA
s DM7800 |Vc = 5.5V _ .
Logical “0” Input Current DMB800 Ve = 5.25V Vin = 0.4V -0.2 0.4 mA
DM7800 |V = 5.5V _
Output Leakage Current (Note 2) DMB8800 [V = 5.25V Vin = 0.8V (Note 5) 10 MA
Output Collector Resistor Ta=25°C 11.5| 16.0 20.0 k2
) g DM7800 |V = 4.5V
= +
Logical “0” Output Voltage DMV8800 | Vg = 4.76V VN = 2.0V (Note 5) Vy 2.0. v
Power Supply Current _
Logical “0” (Note 3) gm;ggg \\j“ - 22\5’\/ Vin =45V 0.85 16 | mA
(Each Gate) ccm =
Power Supply Current .
s agte DM7800 | Ve = 5.5V
Logical “1” (Note 3) — Vin =0V 0.22 0.41 mA
(Each Gate) DM8800 | Ve = 5.25V
Transition Time to Logical ‘0" Output Ta=25°C C=15pF(Note 6) 25 70 125 ns
Transition Time to Logical “1” Output Ta=25°C C=15pF (Note 7) 25 62 125 ns

Note 1: Min/max limits apply across the guaranteed temperature range of —~55°C to +125°C for the DM7800 and 0°C to +70°C
for the DM8800 unless otherwise specified.

Note 2: Current measured 1s drawn from V3 supply.

Note 3: Current measured 1s drawn from Vg supply.

Note 4: All typical values are measured at TA = 25°C with Vg = 5.0V, Vg = —22V, V3 = +8V.

Note 5: Specification applies for all allowable values of V2 and V3.

Note 6: Measured from 1.5V on input to 50% level on output.

Note 7: Measured from 1.5V on input to logic ‘0’ voltage, plus 1V.




DM7800/DM8800

theory of operation

The two input diodes perform the AND function
on TTL or DTL input voltage levels. When at least
one input voltage is a logical ‘0", current from V¢
(nominally 5.0V) passes through R, and out the
input(s) which is at the low voltage. Other than
small leakage currents, this currentdrawn from V¢
through the 20 kS resistor is the only source of
power dissipation in the logical ‘1" output state.

When both inputs are at logical 1" levels, current
passes through R4 and diverts to transistor Q,, turn-
ing it on and thus pulling current through R,. Cur-
rent is then supplied to the PNP transistor, Q,. The
voltage losses caused by current through Q,, D3,
and Qj necessitate that node P reach a voltage suf-
ficient to overcome these losses before current be-
gins to flow. To achieve thisvoltage at node P, the
inputs must be raised to a voltage level which is one
diode potential lower than node P. Since these levels
are exactly the same as those experienced with con-
ventional TTL and DTL, the interfacing with these
types of circuits is achieved.

Transistor Q, provides “constant current switch-
ing” to the output due to the common base con-
nection of Q,. When at least one input is at the
logical “0" level, no current is delivered to Qj; so
that its collector supplies essentially zero current
to the output stage. But when both inputs are raised
to a logical “1” level current is supplied to Q,.

selecting power supply voltage

The graph shows the boundary conditions which
must be used for proper operation of the unit. The
range of operation for power supply V5 is shown
on the X axis. It must be between -25V and -8V.
The allowable range for power supply V3 is gov-
erned by supply V,. With a value chosen for V,, V;
may be selected as any value along a vertical line
passing through .the V, value and terminated by
the boundaries. of the operating region. A voltage
difference between power supplies of at least 5V
should be maintained for adequate signal swing.

switching time waveforms

INPUT
OUTPUT.

Since this current is relatively constant, the collec-
tor of Q, acts as a constant current source for the
output stage. Logic inversion is performed since
logical “1”" input voltages cause current to be sup-
plied to Q, and to Q3. And when Q3 turns on the
output voltage drops to the logical ‘0" level.

The reason for the PNP current source, Q,, is so
that the output stage can be driven from a high
impedance. This allows voltage V, to be adjusted
in accordance with the application. Negative volt-
ages to -25V can be applied to V. Since the out-
put will neither source nor sink large amounts of
current, the output voltage range is almost exclu-
sively dependent upon the values selected for V,
and V3.

Maximum leakage current through the output tran-
sistor Q3 is specified at 10 uA under worst-case
voltage between V, and V3. This will result in a
logical “‘1” output voltage which is 0.2V below V.
Likewise the clamping action of diodes D4, D, and
D¢, prevents the logical ‘0" output voltage from
falling lower than 2V above V,, thus establishing
the output voltage swing at typically 2 volts less
than the voltage separation between V; and V,.

V3 25

—H20

- 15

- 10

OPERATING| -15

v+

=25 -15 -5 -5
REGION

2-12




N

N

Level Translators/Buffers

DM7810/DM8810 quad 2-input TTL-MOS interface gate
DM7811/DM8811 quad 2-input TTL-MOS interface gate
DM7812/DM8812 TTL-MOS hex inverter

general description

These Series 54/74 compatible gates are high out-
put voltage versions of the DM5401/DM7401
(SN5401/SN7401), DM5403/DM7403
(SN5403/SN7403), and DM5405/DM7405
(SN5405/SN7405). Their open-collector outputs
may be “pulled-up” to +14 volts in the logical 1"
state thus providing guaranteed interface between
TTL and MOS logic levels.

In addition the devices may be used in applications
where it i1s desirable to drive low current relays or
lamps that require up to 14 volts.

schematic and connection diagrams

Vec 9 —Q Vcc
S 16K « 1o
INPUT n ' outRuT
ouTPUT
INPUTS A
= "
A = >
= = P4l
GND GND
DM7810/DM8810, DM7811/DM8811 DM7812/DM8812
Dual-In-Line Package Dual-In-Line and Fiat Package
Vee Vee
1 13 12 1 10 | [] Il Iu ||3 |tz 1 Iw l! | 8
1 2 3 4 5 6 7 I 1 l 2 l 3 4 I 5 P 7
TOP VIEW 6ND TOP VIEW b
DM7810/DM8810 DM7811/DM8811
Dual-In-Line and Flat Package
Vee
lu In qu In Im Is Il
ORDER SEE ORDER | SEE ORDER | SEE
NUMBER | PKG | NUMBER | PKG | NUMBER | PKG
DM7810J 16 DM7810N | 22 DM7811W | 27
DM7811J 16 DM7811N | 22 DM7812W | 27
DM7812J 16 DM7812N | 22 DM8811W | 27
DM8810J 16 DM8810N | 22 DM8812wW | 27
DM8811J 16 DM8811N | 22
DM8812J 16 DM8812N | 22

1 2 3 0 5 6 7
r I | ToP !nsw | | l
DM7812/DM8812
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DM7810/DM8810,

DM7811/DM8811, DM7812/DM8812

absolute maximum ratings operating conditions
MIN MAX UNITS

Vee v Supply Voltage (Vcc)
Input Voltage 5.5V DM78XX 4.75 5.25 \"
Output Voltage 14V DM88XX 4.75 5.25 \
Storage Temperature Range R -65°C to +150°C Temperature (Tp)
Lead Temperature (Soldering, 10 seconds) 300°C DM78XX _56 +125 °c

DM88X X 0 +70 °c

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Diode Clamp Voltage Vee = 5.0V, T =25°C -1.5 \
Iin =-12mA
Logical ““1” Input Voltage Vee = Min 2.0 \Y%
Logical “0" Input Voltage Ve = Min 0.8 \Y
Logical “1"” Output Current Ve = Min Vny=0.8V 250 RA
Vour =10V V=00V 40 HA
Logical “1" Output Breakdown Vee = Min, Vi = 0V 14 Vv
Voltage lour=1TmA
Logical ‘0" Output Voltage Vce = Min, Viy = 2.0V 0.4 \Y
louT = 16 MA
Logical ““1” Input Current Vce = Max, Vi = 2.4V 40 uA
Logical “’1” Input Current Ve = Max, V) = 5.5V 1 mA
Logical ‘0" Input Current Ve = Max, Vi = 0.4V -1.6 mA
Supply Current — Logical “‘'0" Vee = Max, Vi = 5.0V 3.0 5.1 mA
(Each Gate)
Supply Current — Logical ‘1" Vee = Max, V=0V 1.0 1.8 mA
(Each Gate)
Propagation Delay Time to a Vee = 5.0V, Ta =25°C 4 12 18 ns
Logical “0”, tpao Cout=15pF, R =1k
Propagation Delay Time to a Vee = 5.0V, Ta =25°C 18 29 45 ns
Logical “1”, tpay Court = 15 pF, R = 1k

Note 1: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM78XX and
across the 0°C to 70°C range for the DM88XX. All typicals are given for Voc = 5.0V and Tp = 25°C.

typical applications

+Hov +Hav
]

1———%
75K :E

W,

INPUT

5

——t
— = "
DM8810, DMB311, DM8812

DM8810, DM8811, DM8812
NSC MOS shift register NSC MOS ROM

(Example MM506) (Example MM521)

Note. Normal voltages apphed to MOS shift -2v

registers have been shifted by +10V for this  +10v.
application. —l—
-6V
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DM7810/DM8810,
DM7811/DM8811, DM7812/DM8812

——=3w
t— 541

1MHz
=10ns
160 ns

U]

f=
t=
W

INPUT
ouTPUT

ac test circuit and switching time waveforms
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DM88L12

N

N

Level Translators/Buffers

DM88L12 TTL-MOS hex inverter/ interface gate

general description

The DM88L12 is a low power TTL to MOS hex
inverter element. The outputs may be “‘pulled up”
to +14V in the logical ‘1" state, thus providing
guaranteed Interface between TTL and MOS logic
levels. The gate may also be operated with V¢

levels up to +14V without resistive pull-ups at the
outputs and still providing a guaranteed logical ‘1"
level of V¢e - 2.2V with an output current of
—-200 pA.

schematic and connection diagrams

Vee

Note Shown 15 schematic for each inverter =

typical applications

TTL Interface to MOS ROM
Without Resistive Pull-Up

v

INPUT NATIONAL MOS ROM
(EXAMPLE MMS521)
MMS21

om8sLIZ
Voo

-12v

ac test circuits

Vee =180V

Vi Vour Vin
7
N I o
FOR Ve = 14V FOR Ve
Figure 1 Figure 2

T C=15pF
=50V

Dual-In-Line and Flat Package

Y1Y

1 lz 3 Ia 5

<P (<

-
~

GND
TOP VIEW

Order Number DM88L 12F
See Package 4

Order Number DM88L12J
See Package 16

Order Number DM88L 12N
See Package 22

TTL Interface to MOS ROM
With Resistive Pull-Up

v

P

S
g 36K

INPUT

MMs21
Voo

omEsLI2

-12v

switching time waveforms
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absolute maximum ratings (Note1) .. operating ccnditions
MIN MAX UNITS

ZL188NA

Supply Voltage 15V Supply Voltage

Input Voltage 5.5V DM78L12 4.5 5.5 \"

Output Voltage. 15V DM88L12 4.75 5.256 \Y

Storage Temperature Range —65°C to +150°C Temperature

Lead Temperature (Soldering, 10 sec) 300°C DM78L12 -55 125 °C
DM88L12 0 70 °c

electrical characteristics (Note2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
g Vce = 14.0V 20 1.3 \
Logical ““1” Input Voltage Vee= Min 20 13 v
ey Ve = 14.0V ‘ 13 07 v
Logical ‘0" Input Voltage Veo = Min A 13 0.7 v
riqer Vee=140V Vin=07V  lgyy=-200 uA 18 12.0 A
Logical “17 Output Voltage Vec=Min Vin=0.7V  lour = +200 A 145 15.0 v
Vec =Min - Vi =0V lout =-B.0#A | Vge=1.1V v
ey Vec=14.0V Vin=20V lgyr=12mA 0.5 1.0 v
|
Logical 0" Qutput Voltage Voo=Min  Viy=20V  lour= 3.6 mA 0.2 04 | v
an Vec=140V Vi =24V <1 20 WA
Logical “1" Input Current Veo= Max Vi = 24V <1 10 uA
Vee = 14.0V Vi = 5.5V <1 100 7y
Vee= Max Vi = 5.5V <1 100 uA 2
o Ve = 14.0V Vi = 0.4V -320 -500 kA
Logical ‘0" Input Current Vo= Max Vi =04V _100 _180 uA
Vee =140V Vour=0V -10 -2 -50 mA
Output Short Circuit Current (Note 3) Veo= Max  Vour=0V _3 8 _15 mA
Supply Current — Logical /1" Vee = 14.0V V=0V : 0.32 050 mA
(Each inverter) Vee= Max  Viy=0V 0.11 0.16 mA
- Ve = 14.0V V) =5.25V 10 15 mA
Logical "0 Vee= Max Vg = 5.25V 03 05 | mA
Propagation Delay to a Logical *‘0" Vee = 5.0V
from Input to Output, toao Ta=25°C See Figure 2 z 45 s
Propagation Delay to a Logical /0" Vce = 14.0V
from Input to Output, toao Ta=26°C See Figure 1 L 2 - ns
Propagation Delay to a Logical ‘1" Ve = 5.0V
1
from Input to Output, togq (Noted) | To=25°C See Figure 2 [ 00 ns
Propagation Delay to a Logical “1" Ve = 14.0V
from Input to Output, toyy Ta=25°C See Figure 1 34 5 ns

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed. Except for ““Operating Temperature Range’ they are not meant to imply that the
devices should be operated at these limits. The table of *‘Electrical Characteristics’ provides conditions
for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature
range for the DM78L12 and across the 0°C to +70°C range for the DM88L12. All typicals are
given for Vge = 5.0V and Ta = 25°C, or for Vog = 14.0V and Tp = 25°C.

Note 3: Only one output at a time should be shorted.

Note 4: t p4q for Ve = 5.0V 1s dependent upon the resistance and capacitance used.
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DM7819/DM8819

NS Level Translators/Buffers

DM7819/DM8819 quad 2-input TTL-MOS AND gate

general description

The DM7819 is the high output voltage version of thus providing guaranteed interface between TTL
the SN5409. Its open-collector outputs may be and MOS logic levels.
“pulled-up” to +14 volts in the logical ‘1" state

schematic and connection diagrams

Vee

A O—dg
8 Ot

11}

-Dual-In-Line and Flat Package

Vee

n

|
ED__ Order Number DM7819J or DM8819J
See Package 16

Order Number DM7819N or DM8819N

] [
See Package 22
Order Number DM7819W or DM8819W
1 |z |1 ] |5 ls I1
TOP VIEW

IM 13 12

See Package 27
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absolute maximum ratings (Note 1) operating conditions

6L88NA/6L8LNG

MIN MAX UNITS
Supply Voltage 7.0v Supply Voltage (Vcg)
Input Voltage 5.5V DM7819 4.5 5.5 \"
Output Voltage 5.5V DMg819 4.75 5.25 . v
Storage Temperature Range ~65°C10 +125°C  Temperature (T )
Lead Temperature (Soldering, 10 sec) 300°C DM7819 _85 +125 °c
DM8819 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN | TYP MAX UNITS
Logical “1” Input Voltage Vee =Min i 20 A
Logical ““0” Input Voltage Vee =Min 08 v
. Vee =Min, Viy = 2 QV, Vour = 10V 40.0 WA
Logical 1" Output Current Vee = Min, Vi = 45V, Vour = 14V 1.0 mA
Logical “0" Output Voltage Vee =Min, Vi =08V, gyt = 16 mA 04 v
van ' ~ Vin =24V 40.0 Iy
Logical 1" Input Current Ve = Max, Vi = 5.5V 10 mA
Logical “0” Input Current Vee =Max, Vy=04V -1.6 mA
Supply Current — Logical ““1" Vee =Max, V,y=5V 10 21.0 mA
Logical “0" Vee =Max, Vy=0V 200 33.0 mA
Input Clamp Voltage Vee =5.0V, To=25°C, I;y = -12mA -1.5 \
Propagation Delay to a Logical 0" tpyo
DM7819 Vee =5.0V 16.0 | 24.0
DM8819 Ta=25°C : : ns
Propagation Delay to a Logical “1" toyq
DM7819 Vce = 5.0V 16.0 320
DM8819 Ta=25°C : : ne

Note 1: “Absolute Maximum Ratings”* are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these imits The table
of “Electrical C istics” for actual device operation

Note 2: Unless otherwise specified min/max hmits apply across the —55°C to +125°C temperature range for the DM7819
and across the 0°C to 70°C range for the DM8819 All typicals are given for Vgc = 50V and Tp = 25°C

ac test circuit and switching time waveforms

Y 15V 15V
INPUT
L
o toat todo
/ Cour
+24V l S0 50%
= outeuT
f=1MHz
L=y =10ns
PW=100ns







Memory/Clock Drivers

N

N

JL9VYEHA

DH3467C quad PNP core driver

general description typical characteristics

The DH3467C consists of four 2N3467 type PNP Turn-ON Time 18 ns
transistors mounted in a 14-pin molded dual-in-line Turn-OFF Time 45 ns
package. The device is primarily intended for core Collector Current 1A
memory application requiring operating currents
in the ampere range, high stand-off voltage, and Collector-Base Breakdown Voltage 120V typ.
fast turn-on and turn-off times. Collector Saturation Voltage
atlc=1A 0.55V
Collector Saturation Voltage
at Ic = 0.5A 0.31vV
connection diagram
Dual-In-Line Package
AT .
2 13
& ——l::m u}_ 8 Order Number DH3467CD
= L See Package 1
we =4 LI Order Number DH3467CN
See Package 22
5 10 .
E 13
__r: “;__
c L : c
TOP VIEW
E
-30v
+88V
|
: 580
o I SCOPE 1V
| —_— -— J—— SCOPE
|
! 2<1, <500us 2000
: tp<Sns
RIP N :__. ta< s e ;!:ls:?rl:a;: )
_.IT,—L.. (- DUTY CYCLE =2% = DUTYCYCiE-2%

FIGURE 1.

+3V

Turn-On Equivalent Test Circuit

Ve =-30V
DUTY CYCLE = 2%
590 €< Copr
c=0
1800
av VW
[ c
o= TIME—>=
— s Corr
600 pF MAX =

FIGURE 2. Turn-Off Equivalent Test Circuit

FIGURE 3. Q Test Circuit
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DH3467C

absolute maximum ratings

Collector to Base Voltage

Collector to Emitter Voltage

Collector to Emitter Voltage (Note 1)
Emitter to Base Voltage

Collector Current — Continuous

Power Dissipation (T 5 = 25°C) (each device)
Power Dissipation (T 5 = 25°C) (total package)
Operating Junction Temperature

Operating Temperature Range

Storage Temperature Range

Lead Temperature (Soldering, 10 sec.)

40v

40V

40V

5V

1.0A

0.85W

2.5W

150°C Max
0°C to +85°C
-65°C to +150°C
300°C

electrical characteristics (T, = 25°C, unless otherwise specified)

LIMITS
PARAMETER CONDITIONS MIN MAX UNITS
Collector to Base Breakdown Voltage (BVcgo) Ic=10pA 1g=0 -40 \
Emitter to Base Breakdown Voltage (BVego) lg=10pA Ic=0 -50 \Y
Collector to Emutter Breakdown Voltage lc=10mA Ig=0 -40 \
(Note 1) (BV¢ego)
DC Pulse Current Gain (Note 1) (heg) lc =150 mA Vg =-1.0V 40
DC Pulse Current Gain (Note 1) (heg) Ic =500 mA Vcg=-10V 40 120
DC Pulse Current Gain (Note 1) (heg) lc=1.0A Vg =-50V 40
Pulsed Collector Saturation Voltage (Note 1) (Vcg(san) Ic=150mA lg=15mA -0.30 \"
Pulsed Collector Saturation Voitage (Note 1) (Vcg(san) lc =500 mA Ig=50mA -0.50 \2
Pulsed Collector Saturation Voltage (Note 1) (Vcg(san) lc=10A lg=100mA -1.0 \2
Pulsed Base Saturation Voltage (Note 1) (Vgg(san) Ic=150mA lg=15mA -1.0 A
Pulsed Base Saturation Voltage (Note 1) (Vgg(san) Ic =500 mA Ig =50 mA ~-0.8 -1.2 Vv
Pulsed Base Saturation Voltage (Note 1) (Vgg(san) Ic=10A lg=100mA -1.6 \%
Collector Cutoff Current (I¢go) Veg=-30V lg=0 100 nA
Collector Cutoff Current (lcgo(100°c) Veg=-30V lg=0 15 HA
Collector Cutoff Current (lggx) Veg =-30V Vgg =-3.0V 100 nA
Base Cutoff Current (lg, ) Veg =-30V Vgg =-3.0V 120 nA
Total Control Charge (Figure 3) (Qt) lc =500 mA g =50 mA 60 nC
Turn On Delay Time (Figure 1) (tg) Ic =500 mA lg; =50 mA 10 ns
Rise Time (Figure 1) (t,) Ic =500 mA lgq =50 mA 30 * ons
Storage Time (Figure 2) (tg) lc =500 mA lgg = lgz; =50 mA 60 ns
Fall Time (Figure 2) (t;) Ic =500 mMA lg; = lgy; =50 mA 30 ns
Output Capacitance (f = 100 kHz) (Cqy,) lg=0 Veg=-10V 25 pF
Input Capacitance (f = 100 kHz) (Cy,) lc=0 Vgg=-05V 100 pF
High Frequency Current Gain (f = 100 MHz) (hg) l¢ =50 mA Vce = 10V 1.76

Note 1: Pulsed test, PW = 300us, duty cycle = 1%
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NS Memory/Clock Drivers

DH3725C quad NPN core driver

general description ' typical characteristics

The DH3725C consists of four 2N3725 type NPN Turn-ON Time 18 ns
transistors mounted in a 14-pin molded dual-in-line Turn-OFF Time 45 ns
package. The device is primarily intended for core Collector Current 1A

memory application requiring operating currents

in the ampere range, high stand-off voltage, and Collector-Base Breakdown Voltage 120V typ.
fast turn-on and turn-off times. Collector Saturation Voltage
atlc=1A 0.55V
Collector Saturation Voltage
at lc = 0.6A 0.31vV

connection diagram

Dual-In-Line Package

[ [
i (] () L
.3 12 e Order Number DH3725CD

See Package 1

e =Y LU Order Number DH3725CN
See Package 22
5 10
E E
Er
c U L] c
TOP VIEW

switching time test circuit

-38v +30V

1582 1uF

1KQ I—O Vour

TO SAMPLING SCOPE
10 uF t, <1ins
—I L Vin 2y 2 100k
1000 .
Vin=+87 620
t&y<ins
PW1ps
2y = 509
DUTY CYCLE < 2%

Ic 500 mA, igq ~ 50 mA, Igy ~ -50 mA
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DH3725C

absolute maximum ratings

Collector to Base Voltage

Collector to Emitter Voltage
Collector to Emitter Voltage (Note 1)
Emitter to Base Voltage

Collector Current — Continuous
Power Dissipation (T 5 = 25°C)
Power Dissipation (T¢ = 25°C)
Operating Junction Temperature
Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 10 sec.)

1.5W
150°C Max

0°C to +85°C
-65°C to +150°C
300°C

electrical characteristics— Each transistor (T, = 25°C, unless otherwise specified)

PARAMETER CONDITIONS LIMITS
=00 MIN | TYP | MAX | uNnITS
Collector to Emitter lc=10mA, lg=0 50 \%
Sustaining Voltage (Vcgo (sust)
Collector to Emitter lc=10uMA, Vge =0 80 \%
Breakdown Voltage (BVcgs)
Collector to Base lc=10uA, lg=0 80 \)
Breakdown Voltage (BVCBO)
Emitter to Base Ic=0,lg=10uA 6.0 \"
Breakdown Voltage (BVgge)
Collector Saturation lc=1A, Ig = 100 mA 0.55 0.95 \
Voltage (Vce (g, ) (Note 2) Ic=0.5A, Ig =50 mA 0.31 0.52 \"
1c=0.1A,1g =10 mA 0.19 0.26 \
DC Pulse Current Gain (h.g) (Note 2) Ilc=1A, Vce =5V 25 65
lc=0.5A, Vg =1V 35 45
Ic=0.1A, Vg = 1V 60 90 150
Base Saturation lc = 1A, Ig = 100 mA 1.10 1.70 \")
Voltage (Vge (Sat) (Note 2) lc=05A, I3 =50 mA 0.95 1.20 \"
1c=0.1A, 13=10 mA 0.756 0.86 \"
Collector Cutoff Current (log0) lg =0, Vgg = 60V 0.33 1.70 MA
Turn-ON Time Ic = 0.5A, Ig; = 50 mA 18 30 ns
(See test circuit)
Turn-OFF Time Ic =0.5A, lg; = 50 mA 45 60 ns
lg2 =50 mA
(See test circuit)
High Frequency Current Gain =100 MHz, Ic =50 mA, 25 45
Vce = 10V
Common Base, Open Circuit, Output lg =0, Vg = 10V 48 10 oF
Capacitance
Common Base, Open Circuit, Input Ic =0, Vgg =0.5V 40 55 pF

Capacitance

Note 1:

Note 2: Pulse conditions. Length = 300 us, duty cycle = 1%.

Ratings refer to a high-current point where collector-to-emitter voltage is lowest.
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Memory/Clock Drivers

LM75324 memory driver with decode inputs

general description

The LM75324 1s a monolithic memory driver
which features two 400 mA (source/sink) switch
pairs along with decoding capability from four
address lines. Inputs B and C function as mode
selection lines (source or sink) while lines A and
D are used for switch-pair selection (output pair
Y/Z or W/X)

features

® Qutput capability 400 mA

® QOperation

® High voltage outputs
® Dual sink/source outputs
® |nternal decoding and timing circuitry

® Fast switching times

0°C to +70°C

® DTL/TTL compatible

® |nput clamping diodes

schematic and connection diagrams

O Ve
>
S
S
ouTPUT W
O (sinK)
>
p:
3
TIMING AA ld—AA ]‘
INPUTS -;Fr b ])' <V
» ouTPuT X
W ‘e O (souAce)
o A AMA O SOURCE
i I'} ™ COLLECTORS
I—» s 0—g y
OUTPUT Y
ADDRESS MODE SELECT —o
INPUTS (SOURCE/SINK) i ouheel
= <
L.> ¢ O—@ ;
SWITCH PAIR
SELECT
-
ouTPUTZ
i —O (sinK)
>
S
O GND
Dual-In-Line Package (J) Dual-In-Line Package (N)
outPuT OUTPUT SOURCE OUTPUT OUTPUT outruT OUTPUT  SOURCE  OUTPUT  OUTPUT
GND aND Y ocouEc X
2 (MK Vec  (SOURCE) TORS (SOURCE) (SINK) 1 (WK Vee  (SOURCE) TORS (SOURCF) (SINKI  GND

16 15 " 1

) 4

I 1 2 I 3 . 5 ’s 7 O
L 8 G ADDRESS
INPUT D

ADDRESS INPUTS TIMING INPUTS
GND 1.and GND 2 are to be used in parallel
TOP VIEW

Order Number LM75324J
See Package 17

" 13 12 1 10 9 []
S— |

¥ -
| 1 T
1 2 3 In s Is 7
E G ADDRESS
NPUT D
ADDRESS INPUTS TIMING INPUTS
TOP VIEW

Order Number LM75324N
See Package 22
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LM75324

absolute maximum ratings

Supply Voltage Ve (Note 1)
Input Voltage (Note 2)

Operating Case Temperature Range

17v

5.5V
0°C to +70°C

Continuous Total Power Dissipation at
(or Below) +70°C Case Temperature 800
-65°C to +150°C
300°C

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

mW

dc electrical characteristics (v = 14V, T¢ = 0°C to +70°C unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Required to Insure Logical
“1 At Any Input (Ving1)) Figure 1 35 v
Input Voltage Required to Insure Logical
1
“0" At Any Input (Vin(o)) Figure ‘ 08 \
Logical ‘1" Level Address Input _ .
Current (lincry) VN =5V, Figure 1 200 MA
Logical “1" Level Timing Input ' _
Current () V\n =5V, Figure 1 . 100 MA
Logical ‘0" Level Address Input _ .
Current (o) Vin =0V, Figure 1 A -6 mA
Logical 0" Level Timing Input _ _
Current (o)) Vin =0V, Figure 1 12 mA
Sink Saturation Voltage (V,,) lsink =420 mA, R, =53Q, Figure 2 0.75 0.85 \Z
Source Saturation Voltage (V,,,) lsounce =420 mA, R, =47.5Q, 0.75 0.85 \
Figure 2
Output Reverse Current (Off State) (logg) VN =0V, Figure 1 125 200 MA
Supply Current, All Sources and Sinks Vin = OV, Figure 3 125 15 mA
Off (Icc)
Supply Current, Either Sink Selected (icc) Figure 4 30 40 mA
Supply Current, Either Source Selected (Icc) Figure 4 25 35 mA
Input Clamp Voltage (V) iy ==12mA, T = 25°C -15 \
ac switching characteristics (v =14V, Tc = 25°C)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical 1" % s
Level, Source Output (tyg ) Ry, = 539, R, = 5009, C, = 20 pF,
Propagation Delay Time to Logical 0" Figure 5 50 ns
Level, Source Output (tpq0)
Propagation Delay Time to Logical 1" 110 ns
Level, Sink Output (tq;)
Propagation Delay Time to Logical “0"" E:L :::n Co = 20F, 40 s
Level, Sink Output (t,qo) 9
Sink Storage Time (t,) 70 ns

Note 1: Voltage values are with respect to network ground terminal.
Note 2: Input signals must be zero or positive with respect to network ground terminal.
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truth table

INPUTS OUTPUTS
ADDRESS | TIMING | SINK | SOURCES | SINK
ABCD|EFG w X Y z
001 11 11 ON | OFF | OFF | OFF
01 0 11 11 OFF | ON | OFF | OFF
1100[1 11 OFF | OFF | ON | OFF
101 0|1 11 OFF | OFF | OFF| ON
X X X X|0 X X OFF | OFF | OFF | OFF
X X X X|X 0 X OFF | OFF | OFF | OFF
X X X X|X X 0 OFF | OFF | OFF | OFF

TEST
PER
LTI B
vno——  AND —

(SEE NOVES)

|||—I

E
F
G
|
|
|
-
— :
o |
B
|
|
< ¢
|
|

- Q
- - ADDRESS INPUTS

soul
COLLECTORS

Ve ?——0 +av
s3n

lore15W

~#="""" (NON INDUCTIVE)

+23v
_WQ_4 b IV

TID33

R __ﬂ‘ES?..I

Note 1 Check V) AND Viy (o PER TRUTH TABLE
Note 2 Measure Iy (o) per test table

Note 3 When measuring | (1), all other inputs are at GND Each input is tested separately

TEST TABLE FOR (o)

-0 13V

TEST

APPLY 3.5V GROUND ity
B,C E F,and G Aand D A
B,C,E ,F,and G Aand D D
A, D E F,and G Band C B
A,D,E F,and G Band C (o]
A, B,C,D, F,and G E E
A, B,CD, E and G F F
A B CD,E,and F G G

FIGURE 1. Vin(0). VIN(1). 'IN(0). hiN(1). and IOFF
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LM75324

test circuits and switching time waveforms (con’t)

v [iwine ieuts |

|
. Vee +av

R
5302

15W
coLLETone (NON INDUCTIVE)
P—I_-":':j v

smx

’_D—C ) +13v
1 |
“:D—C o
s
——— 1Y

+5V Ot

SEE
TRUTH
TABLE

53

i

- - u“&&‘ﬂﬂt‘ﬁ_..___...“.";Q.J

Note This parameter must be measured using pulse techmiques
tp = 500 ns, duty cycle < 1%

FIGURE 2. V(saT)

FAIHG INPUTS a
Vee +1av

530

SOURC (NOWEOUETIVE)
i NON INDUCTIVE
COLLECTORS v
_( )___‘ +13v
1033

R

P

s

. Lhoomessweurs _H'LS?.

FIGURE 3. Icc (All Outputs Off)

ik
"
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test circuits and switching time waveforms(con’t)

L o
| TIMING INPUTS
|

+1ay

Note 1 GND A and B, apply +3 5V to C and D,
and measure lcc (output W is on)
Note 2 GND Band D, apply +35V to Aand C,
and measure lcc (output Z is on)
Note 3 GND A and C, apply +3 5V to B and D,
and measure Icc (output X 1s on)
Note4 GND Cand D, apply +3 5V to A and B,
and measure Icc (output Y 15 on)

NOTES

|
i
i
_.¢_
i
+3 5V Ot SEE _‘¢
By
C
|

%i_

1
i
- < Tnoomsssweurs _ m Y.

FIGURE 4. Ic (One Output On)

45V qun WeUTS

- A
Vee +av
3

| Ry

: 53

SOURCE 1%

(NON INDUCTIVE)
COLLECTORS O v
| b

_w¢_‘ 3y
: D—C TI033 Note 1 The input waveform 1s supplied by a
- - !
A —
1
]

generator with the following charactenstics

t, = t¢ = 10 ns, duty cycle < 1%, and Zoyr ~ 50Q
Note 2 When measuring delay times at output X,
apply +5V to input D, and GND A. When measuring

_clj_____

OUTPUT X delay times at output Y, apply +5V to input A,
v INPUT . B a and GND D
o SEE PULSE | mn‘n’ T %p; . Note3 Cy includes probe and jig capacitance
WITE : t_):D_C_ ] L L Note 4 Unless otherwise noted all resistors are 0 5W
c b _<v — ouUTPUT ¥
I 2 [ o
= = 5002 20 pF

N

«

ooess wputs_

500 ns |
+5V
0%
NPUT
10% 10%
oV
fe— toain) tpat0)
0%
oUTPUT 0%
XORY
N

FIGURE 5. Source-Output Switching Times
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LM75324

o rﬁmms INPUTS - |

L
530

Tio33

;
:

5W
m&%%ﬁi NON INDUCTIVE)
AN—O +23V

+3v

-0 +3V

45V Ot

SEE
NOTE -
2 =

8
’

-O ouTPUT

+5V

INPUT

o

ouTPUT

FIGURE 6. Sink-Output Switching Times

test circuits and switching time waveforms (con’t)

Note 1 The input waveform is supplied by a
generator with the following charactenstics.

t, = t¢ = 10 ns, duty cyele < 1%, Zoyt ~ 509.
Note 2 When measuring delay times at output
W, apply +5V to input D, and GND A When
measuning delay times at output Z, apply +5V
tonput A, and GND D

Note 3 Cy_ includes probe and jig capacitance




Memory/Clock Drivers

LM55325/LM75325 memory drivers

genera! description

The LM55325 and LM75325 are monolithic mem-
ory drivers which feature high current outputs as
well as internal decoding of logic inputs These cir-
cuits are designed for use with magnetic memories

The circuit contains two 600 mA sink-switch
patrs and two 600 mA source-switch pans Inputs
A -and B determine source selection while the
source strobe (S;) allows the selected source turn
on In the same manner, inputs C and D determine
sink selection while the sink strobe (S;) allows the
selected sink turn on

Sink-output collectors feature an internal pull-up

resistor in parallel with a clamping diode connected

1o Veeo This protects the outputs fiom voltage

surges associated with switching inductive loads
i

The source stage features Node R which allows
extreme flexibility in source curient selection by
controlling the amount of base drive to each source
transistor This method of setting the base diive
brings the power associated with the resistor out-
side the package thereby allowing the circuit to

operate at higher source currents for a given
junction temperature |f this method of source
current setting 1s nat desned, then Nodes R and
R,nT can be shorted externally activating an
internal resistor connected from Vccp to Node R
This piovides adequate base drive for source
currents up to 375 mA with Vceo = 15V or
600 mA with Ve = 24V

The LM55325 operates over the full mihtary
temperature range of -55°C to +125°C, while the
LM75325 operates from 0°C to +70°C
features

® 600 mA output capability

® 24V output capability

Dual sink and dual source outputs

Fast switching times

Source base drive externally adjustable

Input clamping diodes
DTL/TTL compatible

schematic and connection diagrams

Veer ? Veen
a® *® 3 X o5
3 A
E SOURCE
RESS A O—1-1 f'\_c el 1 coutecTons
h o4 o ourPuTw
STROBE 51 0—
X X ™
R
® ® S |
X
'\_( 0 -
Mo ouTPUT X
ADDRESS B
r Y *®
pe
® & $reK 55 t
%
Y o
P i« ouTRUT Y
ADDRESS ¢ 014 m
STROBES?
% ®
* ® Jrek s
K
Yy .
% 14 ¢ ouTPuTZ
ADDRESS noT—< F '\_C
X Y y ® 1
oNp

Dual-In-Line Package

NODE
Veer X 8 R R [ z Ve

Y Y A )Y

T T T T
SOURCE A st 2 c Y GND
COLLECTORS N——y—
STROBES

TOP VIEW
Order Number LM55325J or LM75325J
See Package 17

Order Number LM75325N
See Package 23

truth table

ADDRESS INPUTS | STROBE INPUTS OUTPUTS
SOURCE SINK SOURCE} SINK SOURCE SINK

A B c s1 s2 w X Y z
L H X X L H ON OFF| OFF OFF
H L X X L H OFF ON | OFF OFF
X X L H H L OFF OFF] ON OFF
X X H L H L OFF OFF| OFF ON
X X X X H -H OFF OFF] OFF OFF
H H H H X X OFF OFF| OFF OFF

H = high level, L = low level, X = irrelevant
NOTE Not more than one output s to be on at any one time
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LM55325/LM75325

absolute maximum ratings

Supply Voltage Vccy (Note 1) 1A%
Supply Voltage Veco (Note 1) ’ 25V
Input Voltage (Any Address o1 Stiobe Inpul) 55V
Continuous Total Dissipation at (o1 Below) '
+70 C Free An Temperature (Note 2) 800 mw
Operating Temperature Range  LM55325 55"'Cto +125"'C
LM75325 0'Cto170°C
Storage Temperatuie Range 65 C1o 1150'C
Lead Temper atute (Soldering, 10 sec) 300 C
dc electrical characteristics
LIMITS
PARAMETER CONDITIONS LM55325 LM75325 UNITS
MIN TYP* MAX MIN TYP* MAX
High Level Input Voltage Figure 1 and 2 2 2 v
i Vin)
Low Level Input Voltage Figuie 3 and 4 08 08 v
Vi)
Vet =45V, Veep = 24V,
Input Clamp Voltage (V) I =—12mA, T, =25°C, =13 =17 -13 =17 \%
Figure 6
Source Collectors Terminal Veer =45V, Ve =24V, '
Off State Curient (loge) Full Range, Figuie 1 ! 509 200 A
Source Collectors Terminal Veer =45V, Veep =24V,
200
Off State Current (logg) a = 25°C, Figuie 1 3 150 8 0 A
High Level Sink Output Veer =45V, Veep =24V,
A 19 23 19 23 Vv
Voltage (Vou) lout = OV, Figure 2
/
Veer =45V, Vgey = 15V,
Saturatlo.r: Vs/!tage Source Ry = 249, Isounce ~ ~600 mA, 09 09 v
Outputs™® (Vsar) Full Range, (Note 3) Figure 3
Vegr =45V, Vegp = 15V,
Saluratler: V«\alltage Source Ry = 248, Isoumce ~ —600 mA, 043 07 043 075 v
Outputs™™ (Vgat) A = 25°C, (Note 3) Figure 3
Veer =45V, Veep = 16V, .
Saranar Voase Sink Ry =249, Isi ~ 600 mA, 09 - 09 v
utputs”™® (Vsar) Full Range, (Note 3) Figure 4
Veer =46V, Veea = 15V, .
Coration Voo S RL = 249, Isik ~ 600 mA, 043 07 043 | o075 v
utputs saT Ta = 25°C, (Note 3] Figure 4
Input Current at Maximum Veet =55V, Veez =24V, 1 f mA
Input Voltage Address Inputs (1)} | V, =5 5V, Figure 5 .
Input Current at Maximum Veer =556V, Veea =24V, 2 2 mA
Input Voltage Strobe inputs (I;) | V| =55V, Figure 5
High Level Input Current Veer =558V, Veep =24V, 3 40 3 40 Py
Address inputs (1,4) V, =24V, Figure 5
High Level Input Current Veer =66V, Veea = 24V, 6 80 6 80 uA
Strobe Inputs (t)) V| =24V, Figure 5
Low Level Input Current Veer =556V, Veez =24V, - 16 -1 -1.6 mA
Address Inputs (I, ) V, =04V, Figure 5
Low Level Input Current Veer =55V, Ve =24V, -2 32 -2 -32 mA
Strobe Inputs (I;,) V, =04V, Figure 5
Supply Current, All Sources and | Vegy =55V, Veea =24V, 14 22 14 22 mA
Sinks Off From Vees (lecore) | Ta = 25°C, Figure 6
Supply Current, All Sources and | Vg1 =55V, Veea = 24V, 75 20 75 ) 20 mA
Sinks Off From Ve (Iccore) | Ta = 25°C, Figure 6
Supply Current From Ve, Veer =55V, Veez = 24V, 55 70 55 70 mA
Erther Sink On (lgcq) Isink = 5O MA, Tp = 25°C,
. Figure 7
Supply Current From Veca, Veer =55V, Ve =24V,
o
Either Source On (Iccz2) Isource =50 mA, T, =25°C, 32 50 32 50 mA
Figure 8

Note 1: Voltage values are with respect to network ground terminal.

Note 2: For operation of LM55325 above +70°C free-air temperature, refer to Dissipation Derating Curve (Figure 12).
Note 3: These parameters must be measured using pulse technigues. tyy = 200us, duty cycle < 2%.

*All typical values are at Tp = 25°C.
**Not more than one output is to be on at any one time.




ac switching characteristics (vcc, =5V, Tp =25°C),

LIMITS
PARAMETER CONDITIONS UNITS
MIN TYP MAX
Propagation Delay Time, Low to High Veez = 15V, R =24Q, 25 50
Level Output to Source Collectors (tp ) C_ =25 pF, Figure 9 ns
Propagation Delay Time, High to Low Veea = 15V, R =24Q, 25 50
Level Output to Source Collectors (tpy ) C_ =25 pF, Figure 9 ns
Transition Time, Low to High Level Veez =20V, R = 1k, 55
Output to Source Outputs (tt y) C, =25 pF, Figure 10 ne
Transition Time, High to Low Level Veez =20V, R =1k, 7
Output to Source Outputs (typ) C =25 pF, Figure 10 ns
Propagation Delay Time, Low to High Veez = 15V, R =24Q, 20 45
Level Output to Sink Outputs (tp 1) C_ =25 pF, Figure 9 ns
Propagation Delay Time, High to Low Veez = 15V, R =24Q, 2 45
Level Output to Sink Outputs (tpy ) C_ =25 pF, Figure 9 ns
Transition Time, Low to High Level Veez = 15V, R = 24Q, 7 15
Output to Sink Outputs (t1_n) C_ =25pF, Figure 9 ns
Transition Time, High to Low Level Veez = 16V, R =249, 9 20
Output to Sink Outputs (ty ) C,_ =25 pF, Figure 9 ns
Storage Time, Sink Outputs (tg) z:/fc:z 2=51p5FY’FTgLur:e%;Q, 15 30 ns
dc test circuits
24y +24v

)

Ve, — 1 [Vec: — 71

y 4 URCE

— cnlns%¥::§| cnmnrons|

(SEE

[-—

TEST
TABLE)

45V

TEST TABLE
A B $1
GND | GND 2V
2V 2V GND

FIGURE 1. IofFF

wy s
T

(SEE

+45v O—4

_.L:

v Thste)
TEST TABLE
C D s2 Y z
v | asv| GND | Vou | OPEN
GND | 45V | 2V | Vou | OPEN
45V | 2V | GND | OPEN| Von
45v | GND| 2v | OPEN| Von

FIGURE 2. V) and VgoH
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LM55325/LM75325

dc test circuits(con’t)

+15v
o
<
B0 opEN b3
91 T
rFtTods—
R
| A SR
| CoLLECTORS |
- . ' T
(SEE
TEST ls

AAA-O

L] Vsar
Isouce
|

X =

5V

TABLE)

5V

Ver 1

SOURCE
COLLECTORS |

Wer 14
+ 5V =
Note 1. Figures 3 and 4 parameters must be measured using pulse techmqnfes tw = 200us, duty cycle < 2%
TEST TABLE TEST TABLE
A B $1 w X c D s2 Y z
0.8V | 45V | 08V | GND | OPEN 0.8v | 45v | 0.8V RL OPEN
45V | 0.8V | 0.8V | OPEN | GND 45V | 08V | 08V | OPEN| RL
FIGURE 3. V) and Source VAT FIGURE 4. V) and Sink VgaT
w24V
+5 5V O]
Wl
—
[Ty S—
-—
e (€€
TEST
I.(_ TABLE)
% ll
55V
(+4 5V FOR
TESTING V,)
(™ TEST TABLES Viol
APPLY V, = 55V APPLY V, = 0.4V,
MEASURE | MEASURE Iy
GROUND | APPLY 5.5V APPLY 5.5V
APPLY V, = 2.4V APPLY I, = —10 mA,
MEASURE Iy MEASURE V,
A S1 B, C,S2,D A $1,B,C,S2,D
S1 A B C,S2,.D S1 A, B,C,S2,D
3] S1 A, C,S2,D B A, S1,C,S2,D
S2 A, 81,B,D [ A, S1,B,82,D
S2 C,D A, S1. B 2 A.S1,B,C,D
D S2 A,S1,B,C D A, S1,B,C,S2

FIGURE 5. V|, I}, |4, and 1)




dc test circuits(con’t)

v

lecz oFF)

COLLECT

Weer . __6NOJ

! T'ccnain

+55V =

FIGURE-6. Icc1(OFF) and ICC2(OFF)

+4v

r Ve, 1

| |

I coueecrons |
A

}T-OOPEH

!
+4 5V O—4 i

TABLE)

+55V
TEST TABLE
c D s2 Y z
GND | 5V | GND |lsink) | OPEN
5V | GND | GND | OPEN | lisink)

FIGURE 7. Icc1. Either Sink On

+24vV

lecz
Vee 1

SOURCE

+5V

Isink =50 mA

I

+55V

TEST TABLE

A B $1

GND 5V GND
5V GND | GND

FIGURE 8. Igc2, Either Source On

3-15

GCESLNT/SZESSNT




LM55325/LM75325

dc test circuits(con’t)

5V
o
> > > >
=g o $h3n s
1 L
INPUT ' I
SOURCE VOLTAGE WAVEFORMS
— a— ' COLLECTORS m
PULSE A { T COLLECTORS
(NOTE 1) Wi
50 —_ INPUT
e outPuT
TABLE)
-0 0UTPUT ¥
p—OouTPUT 2
’f g; oF
Note 1 The pulse generator has the following charactenstics Zoyy = 5092, duty cycle < 1%.
Note 2 C, includes probe and jig capacitance "t
TEST TABLE
PARAMETER | OUTPUT UNDER TEST INPUT CONNECT TO 5V
" s Aand S1 B, C, D and S2
tpLH and tpyL ource collectors Band S1 A C DandS2
tPLH. tPHL, Sink output Y Cand S2 A,B,Dand S1
TLH, tTHL,
Y Sink output Z D and S2 A.B,Cand 1
and tg
FIGURE 9. Switching Times
+20V
350 :: OPEN
1
e Tog=""
I f I
NPUT Rt
| SOURCE
. — COLLECTORS VOLTAGE WAVEFORMS
PULSE A 1
GENERATOR .—l
(NQTE 1) wy °
] L
[ >
| T :: f& OUTRUT ypyr
= 25pF |
(SEE _T_ S
EST $h
TABLE) |;,~;"4; f—
Note 1 The pulse generator has the following charactenstics Zoyy = 5092, duty cycle < 1%
Note 2 C, includes probe and jig capacitance
TEST TABLE
PARAMETER | OUTPUT UNDER TEST INPUT CONNECT TO 5V
Source output W A and S1 B, C, D, and S2
triH and tTHL
Source output X B and S1 A, C, D, and S2

FIGURE 10. Transition Times of Source Outputs
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applications
External Resistor Calculation

A typical magnetic-memory word drive requirement
is shown in Figure 11. A source-output transistor
of one LM75325 delivers load current (I ). The
sink-output transistor of another LM75325 sinks
this current.

The value of the external pull-up resistor (Rey)
for a particular memory application may be de-
termined using the following equation:

- 16 [Veca(min) — Vs — 2.2 "
1L = 1.6 [Vecamm — Vs —2.9]

where:  Regxe 15 1n kE2,

Vcez(min) '8 the lowest expected value of
Vcez in volts, Vg 1s the source output volt-
age In volts with respect to ground, I 1s in
mA.

The power dissipated in resistor R, during the
load current pulse duration s calculated using
Equation 2.

. I
PRext & —'I-g [Veea(mm ~ Vs — 2] (2)

where: Pgexe 1s in mW.

Vecz

Rext

rFr——_———

. R

I ONE
LM55325/

I LM75325
SOURCE

s
COLLECTORS |

ABRBI

| o2
LM55325/
LM75325

| SINK

Note 1 For clanty, partial logic diagrams of two LM55325's are shown
Note 2 Source and sink shown are in different packages

FIGURE 11. Typical Application Data

After solving for Re, the magnitude of the source
collector current (lcg)-is determined from Equa-
tion 3.

les ~0.94 I (3)

where: lcg is 1In mA.

As an example, let Veca(min) =20V and V= 3V
while I of 500 mA flows. Using Equation 1:

B 16 (20-3-2.2)
500~ 1.6 (20 — 3—2.9)

=0.5 k82

ext

and from Equation 2:
500
Prext  — [20-3-2] =470 mW
16
The amount of the memory system current source
(lcs) from Equation 3 1s:
lcs = 0.94 (500) =~ 470 mA
In this example the regulated source-output tran-
sistor base current through the external pull-up

resistor (Rex) and the source gate 1s approximately
30 mA. This current and Icg comprise | .

LM55325
Dissipation Derating Curve
1000
900
§§ 800 K
Sz 100 AN
Eo N
E £ 600 AN
= NG
o Z 500
2 N
£2 w0
4 N
xy 300 NS
=2 2w
100 | DERATE FROM
10.7 uI|W/"c . 75°C
1

0
70 80 90 100 110 120 130

Ta — AMBIENT TEMPERATURE ( C)

FIGURE 12. Thermal Information
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MHO0007/MHO0007C
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Memory/Clock Drivers

MHO0007/MH0007C dc coupled MOS clock driver

general description

The MHOO007 is a voltage translator and power
booster designed for interfacing between conven-
tional TTL or DTL voltage levels and those levels
associated with inputs or clocks of MOS FET type
devices. The design allows the user a wide latitude
in selection of supply voltages, and is especially
useful in normally “‘off" applications, since power
dissipation is typically only 5 milliwatts in the
"off" state.

features

30 volts (max) output swing

Standard 5V power supply

]
[
® Peak currents in excess of £300 mA available
® Compatible with all MOS devices

[

High speed: 5 MHz with nominal load

® External trimming possible for increased per-

formance

schematic and connection diagram

Vee g———1
<
< >
< b3
S
D1
WPUT 1 i o
02
INPUT 2 __h_
P 3
<
S
<
[ — <
5 —t o
P4
S 50002
b3

typical applications

Switching Time Test Configuration

+50VOLTS

ouTPUT

ton = 5005 - 20
x,..anm} Cu = 200pF

10V
10 Pin TO-109 Package
7 OUTPUT
TOP VIEW
Order Number MHOOO7H
or MHO007CH
See Package 13
6V
High Speed Operation
2K
+50 VOLTS
INPUT e 68 pF
309
INPUT oot
ouTPUT

ton =30 15

oiw m} €, = 200 pF




absolute maximum ratings
Vcc Supply Voltage

V™ Supply Voltage

V* Supply Voltage

(V' - V7) Voltage Differential

Input Voltage

Power Dissipation (T 5 = 25°C)

Peak Output Current

Storage Temperature Range

Operating Temperature Range MH0O007

8V

-40v

+28V

30V

55V

800 mW

1500 mA

-65°C to +150"C
-55°C to +125"°C

MHO0007C 0°C to +85"C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
TYP
PARAMETER CONDITIONS MIN (Note 2) MAX UNITS
Logical 1" Input Voltage Ve = 4.5V 2.2 \Y
Logical ‘0" Input Voltage Vee = 4.5V 0.8 Vv
Logical 1" Input Current Vee = 5.5V, Vg = 5.5V 100 MA
Logical ‘0" Input Current Vee = 5.5V, V iy = 0.4V 1.0 1.5 mA
Logical “1” Output Voltage | Vec = 5.5V, lour =30 mA, V| =08V | V' -4.0 \Y
Vee =55V, lour=1mA, Viy =08V | V' =20 v
Logical ‘0" Output Voltage | Vcc = 4.5V, loyt =30 mA, V y = 2.2V V™ +20
Transition Time to
Logical 0" Output C_ = 200 pF (Note 3) 50 ns
Transition Time to
Logical 1" Output C. =200 pF (Note 3) 75 ns

Note 1: Min/max himits apply across the guaranteed range of -55°C to +125°C for the MH0007, and
from 0°C to +85°C for the MHO0O7C, for all allowable values of V™ and V
Note 2: All typical values measured at T = 25°C with Vo =5 0 volts, V™ = =25 volts, V* = 0 volts.
Note 3: Transition time measured from time V)N = 50% value until VouT has reached 80% of

final value.

Allowable Values for V™ and V*

v
vours - 40

OPERATING
REGION

M Power Dissipation
12
10
z
; 08 CASE
=
% 06 ™S
o
AMBIE
g0 i
e L\¢
02 I
0
0 25 50 75 100 125

TEMPERATURE (°C)
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MH0009/MHO0009C

NN

Memory/Clock Drivers

MHO0009/MHO0009C dc coupled two phase MOS clock driver

general description

features

The MHO009/MHO0009C is high speed, DC coupled, ® DC logically controlled operation

dual MOS clock driver designed to operate In
conjunction with high speed line drivers such as

® QOutput Swings — to 30V

the DM8830, DM7440, or DM7093. The transition ® Qutput Currents — In e)(cess of #5600 mA

from TTL/DTL to MOS logic level 1s accomplished
by PNP input transistors which also assure accurate

control of the output pulse width.

® High rep rate — in excess of 2 MHz

® | ow standby power

schematic and connection diagrams

¢1BIAS 3 2 ¢ INPUT A

m __th ) OUTPUT
ar "5

61INPUTB 4 &
1K
<

v 5

<
Q1K

02 INPUTB 6 9

)
42 BIAS 7 8 62 INPUTA

typical application

1mv

12-Lead TO-8 Package

$1INPUT A

61 OUTPUT

~N
¢2 OUTPUT

06 ) V=450V
vV o
10 ¢, OUTPUT Order Number MHO009G or MH0009CG

See Package 6

|
L 1/2 OM7830/0M8830

FIGURE 1
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absolute maximum ratings

V™ Supply Voltage: Differential (Pin 5 to Pin 3) or

(Pin5 to Pin7) -40V

V*Supply Voltage: Differential (Pin 11 to Pin 5) 30V
Input Current. (Pin2, 4,6 or 8) +75 mA
Peak Output Current 500 mA
Power Dissipation (Note 2 and Figure 2) 1.5W
Storage Temperature -65°C to +150°C
Operating Temperature: MHO009 -55°C to +125°C
MHO0009C 0°C to 85°C

Lead Temperature (Soldering, 10 Sec.) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP * MAX UNITS
ton Cin =.0022 uF C_= 001 uF . 10 35 ns
trse Cin =.0022 uF  C_ = 001 uF 40 50 ns
Pulse Width (50% to 50%) Cin = 0022 uF  C_ =.001 uF 340 400 440 ns
tean Cin = 0022 uF C_ =.001 uF 80 120 ns
taelay Cyn = 600 pF C_ =200 pF 10 ns
tose Cyn = 600 pF C_ =200 pF 15 ns
Pulse Width (50% to 50%) Cin = 600 pF C_ =200 pF - 40 70 120 ns
Ll ’ Cn = 600 pF C_ =200 pF 40 ns

Note 1: Characteristics apply for circuit of Figure 1 With V™ = 20 volts; V+ =0volts; Vcc= 50
volts. Minimum and maximum limits apply from -55°C to +125°C for the MHO009 and from 0°C to
+85°C for the MHOO09C Typical values are for Tp = 25°C

Note 2: Transient power is given by P = fC_ (V* - V-)2 watts, where f = repetition rate, CL =load
capacitance, and (V¥ - V7) = output swing

Note 3: For typical performance data see the MHO013/MHO0013C data sheet.
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FIGURE 2. Maximum Power Dissipatiqn
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MH0012/MHO0012C

NN

general description

The MH0012/MHO0012C is a high performance
clock driver that is designed to be driven by the
DM7830/DM8830 or other line drivers or buffers
with high output current capability. It will pro-
vide a fixed width pulse suitable for driving MOS
shift registers and other clocked MOS devices.

Memory/Clock Drivers

MHO0012/MHO0012C high speed MOS clock driver

features

® High output voltage swings—12 to 30 volts

® High output current drive capability—1000 mA
peak

® High repetition rate—10 MHz at 18 volts into
100 pF

® Low standby power—less than 30 mW

schematic and connection diagrams

12-lead TO-8 Package

COMP &

INPUT1 7 =AAA~S
R

250

(ac test circuit)

————

| * om7830/0M8s30

==

TOP VIEW

Order Number MH0012G
or MH0012CG
See Package 6

timing diagram
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absolute maximum ratings

V7 Supply Voltage Differential (Pin 1 or 2 to Maximum Output Load -See Figure 2
Pin5) -40V Power Dissipation—See Figure 1 15W
o o
v* Supply Voltage Differential (Pin 8 or 9 Storage Temperature _65,,(: to *ISOQC
toPin1or2) 30V Operating Temperature MHO0012 -55 'C to HZSAC
Input Current  (Pin3or 7) 75 mA MH0012C 0°C to *850(3
Peak Output Current +1000 mA Lead Temperature (Soldering, 10 sec) 300°C

dc electrical characteristics (Note 1)

OCIO0OHW/ZILO0HIN

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic 1" Input Voltage V' =VT =20V, Vour <V 4 2V 10 20 \%
(Pins 7 and 3)
Logic 0" Input Voltage V' -vT=20v, vou,zv’ - 15V 04 06 \Z
(Pins 7 and 3)
Logic 1" Output Voltage V' -VT =20V, lgyT = 1MA, Vi +10 V™ +20 \
Vin=20V
Logic 0" Output Voltage V' -V~ =20v, lout=- 1TmA, vhoi 5 vt-o7 \
Vin =04V
Ioc (V™ Supply) VI -VT=20V,V =20V 34 60 mA

ac electrical characteristics

PARAMETER CONDITIONS (Note 3) MIN TYP MAX UNITS
Turn-On Delay (ton) 10 15 ns
V' =V =20V, Ve =50V :
Rise Time (t,) C_ =200pF, f=10MHz 5 10 ns
Turn-Off Delay (togf) Ta=25"C 35 50 ns
Fall Time {t;) 35 45 ns

Note 1: Characteristics apply for circuit of Figure 1. Min and max limits apply from —55°C to +125°C for the MH0012 and
from 0°C to +85°C for the MH0012C. Typical values are for Tp = +25°C.

Note 2: Due to the very fast rise and fall times, and the high currents involved, extremely short connections and good by
passing techniques are required.

Note 3: All conditions apply for each parameter. 3
Maximum Output Load Rise and Fall Times vs
Power Dissipation vs Voltage Swing vs Rise Times Load Capacitance
40
T T 1 -
Ipeak t, L1
15 Ot S %= =y
B
E 30 § 30
g g = & [—yov=20v
& Z g £ g9 [—Ta=25°C
H = ]
& i £
5 > S
Z % 10 = =
« 5 L+
=
0
0 25 50 75 100 125 150 175 0 400 800 1200 1600 200 400 600 800 1000
AMBIENT TEMPERATURE (°C) MAXIMUM OUTPUT LOAD (pF) LOAD CAPACITANCE, C, (pF)
Figure 1. Figure 2.
applications information
Power Dissipation Considerations Where ON Ti The transient power incurred during switching Is
The power dissipated by the MH0012 may be DC = Duty Cycle = m}’;—:—m gwven by*
divided into three areas of operation = ON, OFF Pac = (Vv -v7)2 C.f 3)
and switching. The OFF power 1s approximately Vin = Viges For V¥ = OV, V- = =20V, C, = 200 pF d
30 mW and 1s dissipated by Ry when Pin 3 1s in Iin 15 gven by Ry and equation (1) fo=r 5.0 Mlgz P = 420% ;“WL 00 pF, an
the logic 1" state The OFF power 1s neglible and  pecomes ) ‘ac ’
will be ignored in the subsequent discussion. The _ . 2 The total power is given by
ON power 1s d!sslpated primanly by Qj and Rg Pon = (Vin - Vgeal V7] LNV -v) e (2) Py = Pac + Pon (4)
and 1s given by: R, Rg
N z PT S PMAX
_ w*r-v)? For Vin=25V, Vgeg =07V, V7 =0V, V7™ = -20V, o the above example, Py = 600 mW.
Pon = [M7Hyy + ——FT—-] DC (1) and DC = 20%, Poy = 200 mW
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MHO0013/MHO0013C

NN

Memory/Clock Drivers

MHO0013/MHO0013C two phase MOS clock driver

general description

The MH0013/MH0013C 1s a general purpose clock
driver that 1s designed to be driven by DTL or
TTL hine drivers or buffers with high output cur-
rent capability. It will provide fixed width clock
pulses for both high threshold and low threshold
MOS devices. Two external input coupling capa-
citors set the pulse width maximum, belaw which
the output pulse width will closely follow the
input pulse width or logic control of output pulse
width may be obtained by using larger value input
capacitors and no input resistors.

features

High Output Voltage Swings—up to 30V

High Output Current Drive Capability—up to
500 mA

High Repetition Rate—up to 5.0 MHz
Pin Compatible with the MH0O009/MH0009C

**Zero’’ Quiescent Power

schematic and connection diagrams

INPUT A,

INPUT A; 4

INPUT B, 6

8
INPUT B,

typical applications

12-Lead TO-8 Package

INPUT A,

OUTPUT A

N
QUTPUT B

INPUT B

TOP VIEW

Order Number MH0013G or MH0013CG
See Package 6

Rin

INPUT
PULSE

QUTPUT

PULSE

eyt
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outeliy. :
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absolute maximum ratings

(V* = V) Voltage Differential 30V
Input Current (Pin 2,4, 6 or 8) 175 mA
Peak Output Current +600 mA
Power Dissipation (Figure 7) 1.5W

-65°C to +150°C
-55°C to +125°C
0°C to +85°C

300°C

Storage Temperature

Operating Temperature MH0013
MH0013C

Lead Temperature (Soldering, 10 sec 1/16" from Case)

O€ELOOHW/ELOOHWN

electrical characteristics (Note 1 and Figure 8)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 0" Output Voltage lout =-50mA Iy =10mA v'-30 vi-10 v
louT=-10mA I,y =10mA v'-07 V'-05 \
Logical 1" Qutput Voltage lout =50mMA 1,y =10mA V7 +15 V7 +20 \Y
v
Power Supply Leakage Current (V'-V7)=30v 10 100 MA
lout = hin =0mA
Negative Input Voltage Clamp iy == 10mA Vi-12 v -08 v
tdonN 20 35 ns
tase 35 50 ns
Cn = 00022 uF
1, (Note 2) 30 60
d OFF — ns
tsan (Note 2) CL = 0001 4F 40 50 80 . ns
tean (Note 3) 40 70 120 ns
Pulse Width (50% to 50%) (Note 3) 340 420 490 ns
trise Cyn =500 pF 15 ns
tan Rin = 09 20 ns
Puise Width (50% to 50%) (Note 3) CL =200pF 110 ns
Positive Output Voltage Swing Vi-07v ] 3
Negative Output Voltage Swing vV +07V v
Note 1: Min/Max himits apply over guaranteed operating temperature range of -55°C to +125°C for
MHO0013 and 0°C to +85°C for MH0013C, with V™ = =20V and V' = OV unless otherwise specified.
Typical values are for 25°C
Note 2: Parameter values apply for clock pulse width determined by input pulse width.
Note 3: Parameter values apply for input pulse width greater than output clock pulse width
TABLE I. Typical Drive Capability of One Half MH0013 at 70°C Ambient
(V3-Va) FREQUENCY PULSE WIDTH TYPICAL Ry TYPICAL Ciy OUTPUT DRIVE RISE TIME
VOLTS MHz ns ] pF CAPABILITY IN pF' LIMIT ns?
28 50 -
20 a0 100 . 0 750 200 7
16 . 350 10
28 100 5
20 20 200 10 1600 400 14
16 700 19
28 400 19
2 10 200 0 2300 1000 34
16 1700 a5
28 2800 130
20 0s 500 10 4000 5500 183
16 9300 248

Note 1: Output load 1s the maximum load that can be driven at 70°C without exceeding the package
rating under the given conditions.

Note 2: The rise time given is the minimum that can be used without exceeding the peak transient
output current for the full rated output load.

circuit operation

drive through R2, turning Q2 on. This supplies
current to the load and the output swings positive
to V' - V,BE'

It may "be noted that Q1 always switches off
before Q2 begins to supply current; hence, high

Input current forced into the base of Q1 through
the coupling capacitor C,y causes Q1 to be driven
into saturation, swinging the output to
V™ + Ve (SAT) + Vpiope-

When the input current has decayed, or has been
switched, such that Q1 turns off, Q2 receives base

internal transient currents from V* to V™ cannot
occur.




MHO0013/MHO0013C

typical performance characteristics

FIGURE 1. Output Load vs Voltage
Swing
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FIGURE 4. Average Internal Power vs
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FIGURE 2. Transient Power vs Rep.
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Figure 8
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pulse width

Maximum output pulse width is a function of the
input driver characteristics and the coupling
capacitance and resistance. After being turned on,
the input current must fall from its initial value
Iin peak to below the input threshold current
Iin min = Vge/R1 for the clock driver to turn
off. For example, referring to the test circuit of
Figure 8, the output pulse width, 50% to 50%, is
given by

1
PWouTt = E(trlse +tean)

I n peak

+RoCiy In | 2400 ns.
|

N Min
For operation with the input pulse shorter than
the above maximum pulse width, the output pulse
width will be directly determined by the input
pulse width.

1
PWouT = PWiN *+ tgoFF t taon T 5 (than ¥ trse)

Typical maximum pulse width for various Cy and
Ry values are given in Figure 6.

fan-out calculation

The drive capability of the MHO013 is a function
of system requirements, i.e., speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary calcu-
lations to enable the fan-out to be calculated for
any system condition. Some typical fan-outs for
conditions are given in Table 1.

Transient Current
The maximum peak output current of the MH0013
1s given as 600 mA. Average transient current re-
quired from the driver can be calculated from-
CL(VI-V)

Tr
This can give a maximum hmit to the load.
Figure 1 shows maximum voltage swing and
capacitive load for various rise times

= (1

1. Transient Output Power
The average transient power (PAc) dissipated 1s
equal to the energy needed to charge and discharge
the output capacitive load (C_) multiplied by the
frequency of operation (F)

Pac=CLx (VI =V)2xF (2)
Figures 2 and 3 show transient power for two dif-
ferent values of (V' - V) versus output load and
frequency.

2. Internal Power

0 State
Negligible (<3 mW)
17 State
(v'-v7)?
PinT = R, x Duty Cycle. (3)

Figure 4 gives various values of internal power
versus ouptut voltage and duty cycle.

3 Input Power

The average input power is a function of the input
current and duty cycle. Due to Input voltage
clamping, this power contribution is small and can
therefore be neglected. At maximum duty cycle of
50%, at 25°C, the average input power is less than
10 mW per phase for R;\C,n controlled pulse
widths  For pulse widths much shorter than
RinCin. and maximum duty cycle of 50%, input
power could be as high as 30 mW, since |, peak 1s
maintained for the full duration of the pulse
width

4 Package Power Dissipation

Total Average Power = Transient Output Power +

Internal Power + Input
Power
Typical Example Calculation for One Half
MHO0013C

How many MM506 shift registers can be driven by
an MHO013C driver at 1 MHz using a clock pulse
width of 400 ns, rise time 30-50 ns and 16 volts
amplitude over the temperature range 0-70°C?

Power Dissipation

From the graph of power dissipation versus tem-
perature, Figure?7, it can be seen that an
MH0013C at 70°C can dissipate 1W without a heat
sink, therefore, each half can dissipate 500 mW.

Transient Peak Current Limitation

From Figure 1 (equation 1), it can be seen that
at 16V and 30 ns, the maximum load that can be
driven 1s limited to 1140 pF.

Average Internal Power

Figure 4 (equation 3) gives an average power of
102 mW at 16V 40% duty cycle.

Input power will be a maximum of 8 mW

Transient Output Power
For one half of the MHO013C
500 mW = 102 mW + 8 mW

+ transient output power
390 mW = transient output power
Using Figure 2 (equation 2) at 16V, 1 MHz and
390 mW, each half of the MH0013C can drive a
1520 pF load. This 1s, however, in excess of the
load derived from the transient current limitation
(Figure 1, equation 1), and so a maximum load
of 1140 pF would prevail.
From the data sheet for the MM506, the average
clock pulse load 1s 80 pF. Therefore the number
of devices driven 1s %) or 14 registers.
For nonsymmetrical clock widths, drive capability
1s improved.
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MH0025/MH0025C

general description

The MH0025/MH0025C s monohthic, low cost,
two phase MOS clock driver that is designed to be
driven by TTL/DTL line drivers or buffers such as
the DM932, DM8830, or DM7440. Two input
coupling capacitors are used to perform the level
shift from TTL/DTL to MOS logic levels. Optimum
performance in turn-off delay and fall time are
obtained when the output pulse 1s logically con-
trolled by the input. However, output pulse widths
may be set by selection of the input capacitors
eliminating the need for tight input pulse control.

Memory/Clock Drivers

MH0025/MHO0025C two phase MOS clock driver

features

®m 8-lead TO-5 or 8-lead dual-in-line package

High Output Voltage Swings—up to 30V

High Output Current Drive Capability—up to
1.56A i

Rep. Rate: 1.0 MHz into > 1000 pF

Driven by DM932, DM8830, DM7440(SN7440)

“Zero”" Quiescent Power

connection diagrams
Metal Can Package

typical application

Fm———————

Vee N

Dual-In-Line Package

v
70‘ NC 1 I—I =28 N.C.
oureuta (1) (7) outruts
| INPUTA 2 {> 7 OUTPUTA
NC. /\ /\ NC
. v' 3 — p— 6 v'
veut A (3) A (s) weute
v- INPUTB 4 ——Do——s OUTPUT B
Note: Pin 4 connected to case.
TOP VIEW TOP VIEW
Order Number MHO025H or MH0025CH Order Number MHO025CN
See Package 11 See Package 20

Gy
] Ll |
Ih_|

ac test circuit

Input waveform
PRR = 0.5 MHz
Vp-p =50V
t,=t;<10ns

s0pF Vour 1

C,
1000 pF

B 200ns MH0025 V=V

€
1000 pF
= Low..

Cin
1000 pF

*Q1 1s selected high speed NPN swatching transistor

timing diagram

7

A Input pulse width
> clock pulse
width

B Input pulse width
sets clock pulse
width

Clock pulse
output

=-16V
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absolute maximum ratings 8
(V* = V ) Voltage Differential 30V N
Input Current 100 mA (3]
Peak Output Current ¢ 1.5A >
Power Dissipation See Curves g
Storage Temperature -65°C to +150°C I
Operating Temperature MH0025 -55°Cto +125°C =
MH0025C 0°C to +85°C S

Lead Temperature (Soldering, 10 sec) 300°C ”
O

electrical characteristics (Note 1) See test circuit.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Taon A 15 30 ns
Trise Ciy =.001 uF 25 50 ns
Tuger (Note 2) R - 0Q 30 60 ns
Tan (Note 2) C_ = .001 uF 60 90 120 ns
Tsan (Note 3) 100 150 250 ns
P.W. (50% to 50%) (Note 3) J 500 ns
Positive Output Voltage Swing | V|n =0V, loyt = -1 mA vV*-1.0 vt -0.7v

Negative Output Voltage Swing |l;y = 10 mA, lgyT=1 mA V'+0.7V |V +15V

Note 1. Min/Max limits apply across the guaranteed operating temperature range of -55°C to +125°C

for MH0025 and 0°C to 85°C for MH0O025C. Typical values are for +25°C.
Note 2. Parameter values apply for clock pulse width determined by input pulse width. 3

Note 3. Parameter values apply for input pulse width greater than output clock pulse width.

typical performance

Package Power Derating Transient Power vs Rep. Rate DC Power (Ppc) vs Duty Cycle
400 T T T T 160 T
= o= o = MH0025H & MHOO25CH STILL AIR Cu20008F o yso0pF Cu = 1000 0F V-V =20V,
H yil 21 | 140
2 14 [emm= MHO025CN SOLDERED INTO PC _ [l o ~Teeer s / 1\ ]
2 . BOARD WITH 8 Cu CONDUCTORS 2 0 Y. SV £ 120 V' -V = 16V
= " 202, .03 IN. WIDE E J / | =
g 10 £ Y 2 10 v
a =] / s /N
08 f—p ] 1 2 8
= N, z / 4 €, =250 pF a /
2 o8 o B f /, i koo o 60 7 Vi -v=12v ]
. N w
E 0.4 N E 100 / // ! § 40 // /’
= Ll =
E N e g , (Y A
g 02 T t 7
V-V =16V
0 L
-25 0 25 50 75 100 125 150 0 5 10 15 20 0 10 20 30 40 50 60 70 g5
TEMPERATURE (°C) PULSE REPETITION RATE (MHz) DUTY CYCLE (%)
+ - + -2
Pac= (V' -V 1C, ,DC=W_-V“L.@£)
Load Capaci Output P.W. Controlled by Cyy
OUTPUT PULSE WIDTH VS C, FOR LONG
oc-am I l I J 1100 | NPUTPULSES I
g 30 I b FOR INPUT PULSE <85 + R, baax
T SN VL T, 25 ¢ R, T
;: 2800 \ T2 ¥ <V 20y Tan28 € = 900 I)luJ;IluT:lll.SE WIDTH = INPUT PULSE WIDTH
o 2400 N e}
g ( = 700
= =3
Z 2000 N 5 Pl
= \ N H 32 DRIVER 174 DM 7440
S 1600 N = 500 DRIVER -
= N \ @ -
< 1200 ™ P 3
o \ N -~ 2 -
2 300
g 800 iy L1 = 500 PULL U
2 - %= LI
400 oo v v v T i +400
P S CANLT | H [ |
02 04 06 08 10 12 14 16 18 20 . 200 600 1000 1400 1800 2200
FREQUENCY (MHz) Cin (oF)
c( < (Paax) (1K) = (V¥ =VI2(0C) (1) (t,) Imax = F“lnk euv::t delivered by driver
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MH0025/MH0025C

applications information

Circuit Operation

Input current forced into the base of Qq through the
coupling capacitor Cy causes Q, to be driven into
saturation, swmgmg the output to V™ + Vcgl(sat) +

VD iode*

When the input current has decayed, or has been
switched, such that Q4 turns off, Q, receives base
drive through R, turning Q, on. This supplies
current to the load and the output swings positive
to V¥ - Vge.

It may be noted that Q; must switch off before
Q, begins to supply current, hence high internal
transients currents form V™ to V* cannot occur.

Y

ouTPUT

NPUT . 02

>
RIS
250

»l

[m

‘g v

FIGURE 1. MH0025 Schematic (One-Half Circuit)

Fan-Out Calculation

The drive capability of the MH0025 is a function
of system requirements, i.e. speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary cal-

example calculation

How many MM506 shift registers can be driven by
an MHOO25CN driver at 1 MHz using a clock pulse
width of 200 ns, rise time 30-50 ns and 16V am-
plitude over the temperature range 0-70°C?

Power Dissipation:

At 70°C the MHO026CN can dissipate 630 mW
when soldered into printed circuit board.

Transient Peak Current Limitation:

From equation (1), it can be seen that at 16V and
30 ns, the maximum load that can be driven is
limited to 2800 pF.

Average Internal Power:

Equation (3), gives an average power of 5Q mW at
16V and a 20% duty cycle.

culations to enable the fan-out to be calculated
for any system condition.

Transient Current

The maximum peak output current of the MH0025
1s given as 1.6A. Average transient current required
from the driver can be calculated from:

CL (VY -V~
t,
Typical rise times into 1000 pF load 1s 25 ns
For V¥ -V~ =20V, I = 0.8A.

Transient Output Power

The average transient power (P,.) dissipated, is
equal to the energy needed to charge and discharge
the output capacitive load (C_) multiplied by the
frequency of operation (f).

Pac=CLx (V" =V x§ ()
For V¥ - V™= 20V, f = 1.0 MHz, C_ = 1000 pF,
Pac = 400 mW.

Internal Power
“0" State Negligible (<3 mW)
1" State
t_yT 2
Pt = (V—R_)— x Duty Cycle (3)
2

= 80 mW for V* - V™ =20V, DC = 20%

Package Power Dissipation

Total average power = transient output power +
internal power

For one half of the MH0025C, 630 mW + 2 can be
dissipated.

315 mW = 50 mW + transient output power
265 mW = transient output power

Using equation (2) at 16V, 1 MHz and 250 mW,
each half of the MHOO25CN can drive a 975 pF
load. This is, less than the load imposed by the
transient current limitation of equation (1) and
so a maximum load of 975 pF would prevail.

From the data sheet for the MM506, the average
clock pulse load is 80 pF. Therefore the number

. . 975 .
of devices driven is 30 ° 12 registers.
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Memory/Clock Drivers

MHO0026/MH0026C 5 MHz two phase MOS clock driver

general description

The MH0026/MH0026C is a low cost monolithic
high speed two phase MOS clock driver and inter-
face circuit. Unique circuit design along with
advanced processing provide both very high speed
operation and the ability to drive large capacitive
loads. The device accepts standard TTL/DTL out-
puts and converts them to MOS logic levels. It may
be driven from standard 54/74 series gates and
flip-flops or from drivers such as the DM8830 or
DM7440. The MH0026 is intended for applications
in which the output pulse width is logically con-
trolled: i.e., the output pulse width is equal to the
input pulse width.

features

Fastrise and fall times—20 ns with 1000 pF load
High output swing—20V N

High output current drive—£1.5 amps
TTL/DTL compatible inputs

High rep rate—5 to 10 MHz depending on load

® Low power consumption in MOS 0" state—

2 mW

m Drives to 0.4V of GND for RAM address drive

The MH0026 is intended to fulfill a wide variety of
MOS interface requirements. As a MOS clock driver
for long silicon gate shift registers, a single device
can drive over 10k bits at 5 MHz. Six devices pro-
vide input address and precharge drive for a 8k by
16 bit MM 1103 RAM memory system. Information
on the correct usage of the MH0026 in these as well
as other systems is included in the application sec-
tion starting on page 5. A thorough understanding
of its usage will insure optimum performance of the
device.

The device is available in 8-lead TO-5, one watt
copper lead frame 8-pin mini-DIP, and one and a
half watt TO-8 packages.

connection diagrams

Metal Can Package

Dual-In-Line Package

NC 1 =] u 8 NC
INPUTA 2 ———Do—-——-—-v ouTPUT A

V3 — 6 v
v INPUTE 4 —'——Do—-— § OUTPUTB

Note: Pin 4 connected to case Torview
TOP VIEW
Order Number MHO026H Order Number MHO026CN
or MH0026CH See Package 20

See Package 11

schematic diagram
(1/2 of Circuit Shown)

EXTERNAL
]

Metal Can Package Flat Package
INPUT A LJ
NC -—‘ -‘-I-)- NC
e INPUT A ——z———Do—'— OUTPUT A
v v-=Y e v
weors” INPUT 8 l’}‘ I outeut
ne—4 LI
INPUT B
TOP VIEW
Order Number MH0026G Order Number MHOO26F
or MH0026CG or MHO026CF
See Package 6 See Package 3
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3
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MH0026/MH0026C

absolute maximum ratings

V-V~ Differential Voltage 2V
Input Current 100 mA
Input Voltage (V\y — V') 5.5V
Peak Qutput Current 1.5A
Power Dissipation See curves
Operating Temperature Range MH0026 -55°C to +126°C
MH0026C 0°C.to 85°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
dc electrical characteristics (Notes1&2)
PARAMETER CONDITIONS LIMITS UNITS
' MIN TYP MAX
Logic ““1” Input Voltage Voutr =V~ +1.0V 25 1.5 \
Logic “1”" Input Current Viy = V™ =25V, Vour =V~ + 1.0V 10 15 mA
Logic ““0” Input Voltage Vout = V' - 1.0V 0.6 0.4 \
Logic ‘0" Input Current ViN =V =0V, Vour= V' - 1.0V -0.005 -10 MA
Logic “0” Output Voltage | V* =+5.0V, V™ =-12.0V
Viy =-11.6 4.0 43 v
Logic 0" Output Voltage | V,y -V~ =0.4V vt -10| v*-07 \%
Logic “1"" Output Voltage VY =450V, V™ =-12.0V
Vin =-9.56V -115 -11.0 v
Logic ‘1" Output Voltage Vin =V =25V V™ +0.5 V' +1.0 \
“ON" Supply Current VY-V T=20V,V,y -V =25V 30 40 mA
“OFF" Supply Current VY -VT=20V,V,y -V =0.0V 10 100 MA
ac electrical characteristics (Notes 1 & 2. AC test circuit, Ta = 25°C)
Turn-On Delay (ton) 5.0 7.5 12 ns
Turn-Off Delay (togg) 5.0 12 15 ns
Rise time (t,) — Note 3 vt -V =17V, C_ = 250 pF 12 ns
V* -V~ =17V, C_ = 500 pF 15 18 ns
C, = 1000 pF 20 35 ns
Falltime (ts) — Note 3 V' -V =17V, C, =250 pF 10 ns
V' -V~ =17V, C_ = 500 pF 12 16 ns
C_ = 1000 pF 17 25 ns

ac test circuit

460V

NPUT

INPUT

Vi =6V
PRF = 1 MHz
PW = 0.5us

t,=t<10ns

Loem | ooyt

OUTPUT

switching time
waveforms

10%
INPUT

ouTPUT

torF —af

Note 1: These specifications apply for vt-v =10V to 20V, C_ = 1000 pF, over the temperature range —55°C to +125°C
for the MH0026 and 0°C to +85°C for the MHO026C, unless otherwise specified.
Note 2: All typical values for the T = 25°C.

Note 3: Rise and fall time are given for MOS logic levels; 1.e., rise time is transistion from logic “‘0" to logic ““1'’ which s voltage
fall. See waveforms on the following pages.

3-32




RISE TIME (ns) TRANSIENT POWER (mW) POWER DISSIPATION (W)

TURN-ON & TURN-OFF TIMES (ns)

typical performance characteristics
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MH0026/MH0026C

typical applications (cont.)

AC Coupled MOS Clock Driver
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*See apphcations section for detailed information on input/output design critenon.

DC Coupled RAM Memory Address or Precharge
Driver (Positive Supply Only)
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typical applications

TTL CLOCK -n-
INPUT

o

DC Coupled MOS Clock Driver
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MH0026/MHO0026C

application information

1.0 Introduction

The MHO0026 is capable of delivering 30 watts
peak power (1.5 amps at 20V needed to rapidly
charge large capacitative loads) while its package is
limited to the watt range. This section describes
the operation of the circuit and how to obtain
optimum system performance. |f additional design
information is required, please contact your local
National field application engineer.

2.0 Theory of Operation

Conventional MOS clock drivers like the MH0013
and similar devices have relied on the circuit
configuration in Figure 1. The AC coupling of an
input pulse allows the device to work over a wide
range of supplies while the output pulse width
may be controlled by the time constant -R; X C,.

EXTERNAL Con
1

s o

FIGURE 1. Conventional MOS Clock Drive

D, provides 0.7V of dead-zone thus preventing Q,
and Q, from conducting at the same time. In
order to drive large capacitive loads, Q; and Q,
are large geometry devices but C,, now limits
useful output rise time. A high voltage TTL output
stage (Figure 2) could be used; however, during
switching until the stored charge is removed from
Q,, both output devices conduct at the same time.
This is familiar in TTL with supply line glitches in
the order of 60 to 100 mA. A clock driver built
this way would introduce 1.5 amp spikes into the
supply lines.

EXTERNAL
[1]

—O V-
FIGURE 2. Alternate MOS Clock Drive

Unique circuit design and advanced semiconductor
processing overcome these clasic problems allow-
ing the high volume manufacture of a device, the
MHO0026, that delivers 1.5A peak output currents
with 20ns rise and fall times into 1000pF loads. In

a simplified diagram, D, (Figure 3) provides 0.7V
dead zone so that Q; s turned ON for a rising
input pulse and Q, OFF prior to Q; turning ON a
few nanoseconds later. D, prevents zenering of the
emitter-base junction of Q, and provides an initial
discharge path for the load via Q3. During a falling
input, the stored charge in Q; is used beneficially’
to keep Q3 ON thus preventing Q, from conduct-
ing until Q; 1s OFF. Q, stored charge is quickly
discharged by means of common-base transistor
04.

The complete circuit of the MH0026 (see sche-

matic on page 1) basically makes Darlingtons out
of each of the transistors in Figure 3.

v

O —AAA
VWV

EXTERNAL [
g 02

voffo opt iz " o

D1

Pl
>
LL “’::kl
4 O V-

I

FIGURE 3. Simplified MH0026

When the output of the TTL input element (not
shown) goes to the logic ‘1" state, current is
supplied through Ciy to the base of Q; and Q,
turning them ON, and Q; and Q; OFF when the
input voltages reaches 0.7V. Initial discharge of
the load as well as E-B protection for Q3 and Q4
are provided by D; and D,. When the input
voltage reaches about 1.5V, Qg and Q begin to
conduct and the load is rapidly discharged by Q.
As the input goes low, the input side of C,, goes
negative with respect to V™ causing Qg and Qg to
conduct momentarily to assure rapid turn-off of
Q, and Q; respectively. When Q; and Q, turn
OFF, Darlington connected Q; and Qg rapidly
charge the load toward V™ volts. Rg assures that
the output will reach to within one Vg of the
vt supply.

The real secret of the device’s performance is
proper selection of transistor geometries and resis-
tor values so that Q and Q; do not conduct at
the same time while minimizing delay from input
to output.

3.0 Power Dissipation Considerations

There are four considerations in determining
power dissipations.

1. Average DC power

2. Average AC power

3. Package and heat sink selection

4. Remember—2 drivers per package
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application information (cont.)

The total average power dissipated by the MH0026
is the sum of the DC power and AC transient
power. The total must be less than given package
power ratings.

Poiss =P ac t Poc S Puax

Since the device dissipates only 2mW with output
voltage high (MOS logic “0”), the dominating
factor in average DC power is duty cycle or the
percent of time in output voltage low state (MOS
logic ““1”"). Percent of total power contributed by
P is usually neglible in shift register applications
where duty cycle is less than 25%. P, . dominates
in RAM address line driver applications where
duty cycle can exceed 50%.
3.1 DC Power (per driver)

DC Power is given by:

- (vt -
Poc = (VT =V Xllg(Low)) X

ON time
OFF time—ON time

or Py = (Output Low Power) X (Duty Cycle)
where: lgow) = ls @ (V' = V)
Example 1: (VT =+5V, V" =-12V)
a) Duty cycle = 25%, therefore
Poc = 17V X 40mA X 17/20 X 25%
Pp ¢ = 145mW worst-case, each side
Pp'c = 109mW typically
b) Duty cycle =5%
Poc =21mW
c) See graph on page 3
The above illustrates that for shift register applica-
tions, the minimum clock width allowable for the
given type of shift register should be used in order
to drive the largest number of registers per clock
driver.
Example 2: (V*=+17V, V" = GND):
a) Duty cycle = 50%
Py = 290mW worst-case
Poc = 218mW typically
b) Duty cycle = 100%

Poc = 580mW

Thus for RAM address line applications, package
type and heat sink technique will limit drive
capability rather than AC power.

3.2 AC Transient Power (per driver)

AC Transient power is given by:
— (vt _vy-
Pac=(VT -V )2><f><CL
where: f = frequency of operation

C_ = Load capacitance (including all

strays and wiring)
Example 3: (V¥ =+5V, V" = -12V)
Pac =17 X 17 X f(MHz) X 10® X
C_(nF) X 107°
PAc = 290mW per MHz per 1000pF

Thus at 5MHz, a 1000pF load will cause any driver
to dissipate one and one half watts. For long shift
registers, a driver with the highest package power
rating will drive the largest number of bits for the
lowest cost per bit.

3.3 Package Selection

Power ratings are based on a maximum junction
rating of 175°C. The following guidelines are
suggested for package selection. Graphs on page 3
illustrate derating for various operating tempera-
tures.

3.31 TO-5 (“H”) Package: Rated at 600mW still
air (derate at 4.0mW/°C above 25°C) and 900mW
with clip on heat sink (derate at 6.0mW/°C above
25°C). This popular hermetic package is recom-
mended for small systems. Low cost (about 10¢)
clip-on-heat sink increases driving capability by
50%.

3.32 8Pin (“N”) Molded Mini-DIP: Rated at
600mW still air (derate at 4.0mW/°C above 25°C)
and 1.0 watt soldered to PC board (derate at
6.6mW/°C). Constructed with a special copper
lead frame, this package is recommended for
medium size commercial systems particularly
where automatic insertion is used. (Please note for
prototype work, that this package is only rated at
600mW when mounted in a socket and not one
watt until it is soldered down.)

3.33 TO-8 (“G") Package: Rated at 1.5 watts
still air (derate at 10mW/°C above 25°C) and 2.3
watts with clip on heat sink (Wakefield type
215-1.9 or equivalent—derate at 15mW/°C).
Selected for its power handling capability and
moderate cost, this hermetic package will drive
very large systems at the lowest cost per bit.
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MHO0026/MHO0026C

application information (cont.)
3.4 Summary—Package Power Considerations

The maximum capacitative load that the MH0026
can drive is thus determined by package type, heat
sink technique, ambient temperature, AC power
(which is proportional to frequency and capacitive
load) and DC power (which is principally deter-
mined by duty cycle). Combining equations pre-
viously given, the following formula is valid for
any clock driver with negligible input power and
negligible power in output high state:

-3
C_ (max in pF) = 1—2— X

Prmaxtmw) (TaPka) X Roo = (V- V7)2 X (D) X 10°
(VT =V™)? X Req X f(MH2)

or: C, (max in pF) = 5X 107 X

(mW) X 500 - Vg2 X Dc X 10°
Vg? X 500 X f(MHz)

Pmax

Where: n = number of drivers per pkg. (2 for
the MH0026)

Pmax(mw)(TA, pkg) = Package power
rating in milliwatts for given package,
heat sink, and max, ambient tempera-
ture (See graphs)

Req = equivalent internal resistance

Req = (VY = V)/Ig (| ow) = 500 ohms (worst
case over temperature for the MH0026 or
660 ohms typically)

Vg = (V+ - V7) = total supply voltage across
device

Dc = Duty Cycle =

Time in output low state

Time in output low + Time in output high state

Table | illustrates MHO026 drive capability under
various system conditions.

4.0 Pulse Width Control

The MHO0026 is intended for applications in which
the input pulse width sets the output pulse width;
i.e., the output pulse width is logically controlled
by the input puise. The output pulse width is given
by:

+
(PW) g ur = (PW), 2"

=PW,+25ns

Two external input coupling capacitors are re-

quired to perform the level translation between
TTL/DTL and MOS logic levels. Selection of the
capacitor size is determined by the desired output
pulse width. Minimum delay and optimum per-
formance is attained when the voltage at the input
of the MH0026 discharges to just above the
devices threshold (about 1.5V). If the input is
allowed to discharge below the threshold, to ¢
and t¢ will be degraded. The graph on page 3
shows optimum values for C,y vs desired output
pulse width. The value for C,y may be roughly
predicted by:

Cin = (2X 107%) (PW) o 1

For an output pulse width of 500ns, the optimum

value for C,  is:

Cyn = (2X 1073)(500 X 10~°) = 1000pF

TABLE 1. Worst Case Maximum Drive Capability for MH0026*

TO-8 WITH MINI-DIP TO-5 AND MINI-DIP
PACKAGE TYPE HEAT SINK FREE AIR SOLDERED DOWN FREE AIR
Max.
Max. Ambient
Operating Temp. | 60°C 85°C 60°C 85°C 60°C 85°C 60°C 85°C
Frequency | 4 >
Duty Cycle
100kHz 5% 30 k 24 k 19 15 k 13 k 10k 7.5k 5.8k
500kHz 10% 6.5k 5.1k 4.1k 3.2k 2.7k 2k 1.5k 1.1k
1MHz 20% 2.9 2.2k 1.8k 1.4k 1.0k 840 600 430
2MHz 25% 1.4k 1.1k | 850 650 550 400 280 190
5MHz 25% 620 470 380 290 240 170 120 80
10MHz 25% 280 220 170 130 110 79 - -

*Note- Valuesin pF and assume both sides in use as non-overiaping 2 phase driver, each side operating
at same frequency and duty cycle with (V¥ = V") =17V For loads greater than 1200 pF,
rise and fall times will be hmited by output current, see Section 5 0
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application information (cont.)

5.0 Rise & Fall Time Considerations(Note 3)

The MH0026's peak output current is limited to
1.5A. The peak current limitation restricts the
maximum load capacitance which the device is
capable of driving and is given by:

I=c_ P<15a

The rise time, t, for various loads may be
predicted by:

t, = (AV)(250X 107'% +C )
Where: AV = The change in voltage across C_

=vt_v-
C_ = The load capacitance
For V¥ - Vv~ =20V, C, = 1000pF, t, is:

re

t, = (20V)(250 X 107'% + 10712)
= 26ns

For small values of C_, equation above predicts
optimistic values for t,.. The graph on page 3
shows typical rise times for various load capaci-
tances.

The output fall time (see Graph) may be predicted
by:

t; =22R(Cg + C )
hee + 4

6.0 Clock Overshoot

The output waveform of the MH0026 can over-
shoot. The overshoot is due to finite inductance of
the clock lines. It occurs on the negative going
edge when Q, saturates, and on the positive edge
when Q; turns OFF as the output goes through
V+—Vbe. The problem can be eliminated by
placing a small series resistor in the ouput of the
MH0026. The critical valve for Ry=24/L/C{ where
L is the self-inductance of the clock line. In

practice, determination of a value for L is rather
difficult. However,R, is readily determined emper-
ically, and values typically range between 10 and
51 ohms. Ry does reduce rise and fall times as

iven by:
g v t, =ty = 2.2R5C

7.0 Clock Line Cross Talk

At the system level,voltage spikes from ¢; may be
transmitted to ¢, (and vice-versa) during the
transition of ¢; to MOS logic “1”. The spike is
due to mutual capacitance between clock lines and
is, in general, aggravated by long clock lines when
numerous registers are being driven. Transistors
Q; and Q4 on the ¢, side of the MH0026 are
essentially “OFF" when ¢, is in the MOS logic
“0" state since only micro-amperes are drawn
from the device. When the spike is coupled to ¢,,
the output has to drop at least 2 Vg before Q;
and Q4 come on and pull the output back to V™.
A simple method for eliminating or minimizing
this effect is to add bleed resistors between the
MHO0026 outputs and ground causing a current of
a few milliamps to flow in Q4. When a spike is
coupled to the clock line Q4 is already ““ON’’ with
a finite h¢,. The spike is quickly clamped by Q4.
Values for R depend on layout and the number of
registers being driven and vary typically between
2k and 10k ohms.

8.0 Power Supply Decoupling

Power supply decoupling is a widespread and
accepted practice. Decoupling of vtiov supply
lines with at least 0.1 uF noninductive capacitors
as close as possible to each MH0026 is strongly
recommended. This decoupling is necessary
because otherwise 1.5 ampere currents flow during
logic transition in order to rapidly charge clock
lines.

D9Z00HW/9Z00HWN
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MH7803/MH8803

Memory/Clock Drivers

MH7803/MH8803 two phase oscillator/clock driver

general description features

The MH7803 is a self contained two phase ® Two phase non-overlapping outputs
oscillator/clock driver. It requires no external o .
components to generate one of three primary ® No external timing components required

oscillator frequencies and, pulse widths. Other
frequencies can easily be obtained by programming
input voltages. Three sets of outputs are provided:
damped and un-damped MOS outputs and TTL
monitor outputs. The MOS outputs easily drive -
500 pF loads with less than 150 ns rise and fall

times. In addition the outputs have current limiting = TTL monitor outputs
to protect against momentary shorts to the supplies.

® Frequency adjustable from 100 kHz to 500 kHz
® Pulse width adjustable from 260 ns to 1.4us

Damped and un-damped MOS outputs

The MH7803 and MHB8803 are available in a 14
lead cavity DIP. The MH8803 is also available in
a 14 pin molded DIP,

block and connection diagrams

WIOTH o 3
CONTROL

FREQUENCY 12 “
o— ONE-SHOT .
CONTROL —-_l—_ Dual-In-Line Package
1
O Ve
16
oK 0 @ i = Zvs

WIDTH _2 13
FF conTRoL ] 12 TEST
~ LI MOS DAMPED o, = :3:‘::‘0:"
i
. s 5, Ve
O GND 5 10
Ro MOS DAMPED ¢, = Lo
10 3
..;.Av <O MOS DAMPED oy MoS o, 8} 9 e
o
10 7 [
—AA—-0 mos DaveeD o, Voo =4 N0
Lo mose TOP VIEW
5 5 wose Order Number MH7803J or MH8803J
e : See Package 16
) O R RN { Order Number MH8803N
Vss Voo TEST  INHIBIT See Package 22
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absolute maximum ratings
Vss — Voo 22v Operating Temperature Range
Ve — GND 7.0V MH7803 -55°C to +125°C
Pulse Width Adjust Voltage Vgs + 0.5V MH8803 0°C to +70°C
Frequency Adjust Voltage Vgg + 0.5V Storage Temperature Range —65°C to +150°C
Vss — Vpp Minimum 14V Lead Temperature (Soldering, 10 seconds) 300°C
Test and Inhibit Input Voltages Vss
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Frequency Pin 12at 17V, Ta = 25°C 300 500 600 kHz
Pin 12 Open, Ta = 25°C 175 300 350 kHz
Pin 12at OV, T4 = 25°C 60 100 150 kHz
Frequency Change from 25°C
MH7803 Pin 12 at 17V +20 +30 %
MH8803 Pin 12 at 17V +10 +15 %
Pulse Width (Note 2) Pin2at 17V, T =25°C 02 0.26 04 us
Pin 2 Open, Ta = 25°C 0.5 0.75 13 us
Pin 2at 0V, T4 = 25°C 1.0 1.4 2.6 us
Pulse Width Change from 25°C
MH7803 Pin2at 17V +20 30 %
MH8803 Pin 2at 17V +10 +15 %
MOS Vou low =—100uA Ves—1 1 Ves—0.8 v
MOS Vo, loL = 2.0 mA Vpp+0.15 Vpp+0.5 \%
TTL Vou 4 = ~200uA 24 37 %
TTL Voo
MH7803 loL =2.0mA 0.17 0.3 \%
MH8803 loL =32mA 02 04 \%
TTL los 3.0 8.0 15 mA
MOS Output Current Limit 70 mA
Iss Pins 2, 12, 13 at OV, and 10 17 mA
Pin 1 at—0.3V
lec Pins 2, 12, at OV, and 0.75 1.1 mA
Pin 1at-0.3V
Ro
MH7803 7.0 10 13 Q
MH8803 5.0 10 15 Q
MOS tg, t¢ C_ =500pF, T =25°C 100 150 ns
C_=50pF, T, =25C 20 30 ns

FREQUENCY (kHz)

Note 1: These specifications apply for the MH7803 at Vgg — Vpp = 17V £10% and over —55°C to +125°C; for the MH8803
at Vgg — Vpp = 17V £5% and over 0°C to +70°C unless otherwise specified.
Note 2: The duty cycle can not physically exceed 50% at any output. At high frequencies the frequency adjust pin will affect
the pulse width by limiting the duty cycle to shightly less than 50%. Under this condition the pulse width spec does not apply.

typical performance characteristics

Frequency Control Voltage

500

400

300

200

100

10 30 50 7.0 80 11 13

17
FREQUENCY CONTROL VOLTAGE MINUS Vpp (V)

Pulse Width Control Voltage

15 2
s
] 10
z E
ERL s
° 0
5 PIN 2 OPEN ]
H N =
4 N g -
3 s N &
™
TN ER )
«
-3

10 30 50 70 90 11 13 15 17
PULSE WIDTH CONTROL VOLTAGE MINUS Vpp (V)

-15 -60 -25 O

Frequency and Pulse Width
vs Temperature

| f
N FRElullEIIIEV q

N\

//

N

AMBIENT TEMPERATURE (°C)

2% 50 75 100 125
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MH7803/MH8803

typical performance characteristics (con’t)

Total Transient Power
vs Frequency vs Total Cy

Frequency and Pulse
Width vs Vgs—Vpp Maxi Package Dissipati

g 0 15 400 L
£ [ ITTTT - - Vss—Vpp = 17V V |
2 | PW. Ta=25C .:, £ / 2000 pF
b 2 = 3w
8 N = W /
z NN £ 10 JPACKAGE —] 2
5 & g 3000 pF
5 /// s ™ Z //
R / § h \ 2 r/ 1000 pF
- 1 Ly Y <
H 7 S 05 |—NPACKAGE 3 / /’/
< = N - —
& 100 — 500 pF
w2 g \\\ E / | p
>
H S = —
5
12 13 14 15 16 17 23 24 25 0 25 50 75 100 125 150 ] 100 200 300 400 500 600
Vss—Vop TEMPERATURE (°C) FREQUENCY (kHz)
Igg vs Duty Cycle Igc vs Duty Cycle
8.0 09
6.0 i 08
/ AN
NP T LN
£ £
20 06 S~
05
0 0 20 30 40 50 0 10 20 30 40 50

DUTY CYCLE (%) DUTY CYCLE (%)

applications information
TTL MONITOR OUTPUTS

16 — mos
g0= \ o
0= 15V THRESHOLD Mos

The TTL outputs are extra functions provided for -80= "

monitor or synchronization applications. In some
mos
=/ r
15V v:ns
THRESHOLD 2
? e ~

systems these outputs may not be required. For
]

these cases the Ve pin may be left open and the
lnL& T
%2 ——z 2 L

TTL circuitry power consumption will be virtually
OUTPUT WAVEFORMS OUTPUT WAVEFORMS

zero.
WITH +17V, +5 OV, OV SUPPLIES WITH +5 0V, ~12V, OV SUPPLIES

The TTL outputs are slaved to the MOS outputs.
Thus the TTL outputs start to switch when the
MOS outputs cross the TTL threshold voltage
(about 1.5V above ground). Figure 1 depicts the
effect of different supply voltages on the TTL
waveform when the MOS outputs are driving
capacitive loads.

(A) (B)

FIGURE 1.
DAMPED MOS OUTPUTS
. Typically they perform as follows:
An extra set of MOS outputs provides a 10 ohm
resistor in series with each output line. These
resistors give the output pulses an R-C rolloff
which tends to minimize ringing or peaking

INHIBIT Input: in the low state prevents pulses
* from being initiated on either phase output.

problems associated with board layout,
INHIBIT AND TEST INPUTS
The INHIBIT and TEST inputs are designed to

facilitate testing of the device. They were not
included in the IC for system use.

High Level Input:
Viu > Vopp + 2.0V
Low Level Input:

Vop +0.2V >V, >Vpp — 0.5V




applications information (con’t)

TEST Input: in the low state forces a ONE state
on all outputs. The test input should only be used
with the INHIBIT input also in the low state.
High Level:

Vin 2 Vpp + 8.0V
Low Level:

Vpp +0.5V 2V, >Vpp

A pull-up resistor is connected from the TEST
pin to Vgg internally.

POWER CONSIDERATIONS

Internal power dissipation is affected by three
factors:

® dc power
® ac power
® package dissipation capability

The total average power dissipation is the summa-
tion of the dc power and ac power. This sum
must be less than the maximum package dissipa-
tion capability at the particular operating tempera-
ture to insure safe operation, i.e.:

Ppiss = Pac * Poc <Pmax

Where

Pac =PactrL + Pacmos

Pac = [(Vec —~ GND)2 x fx C.] 7.
+ [(Ves = Vpp)2 xfx CLlmos
And
Poc = (lec) X (Vee — GND) + (Iss)
x (Vss — Vpp)

for Icc and Igg selected at the appropriate duty
cycle.

For practical cases the Poc 1L can be neglected
as being very small compared to Pac mos-

Thus Ppigs is the sum of the MOS transient
power (total for both sides of the MH7803) and
the standby power of the TTL and MOS sections
of the MH7803.

DECOUPLING

It is recommended that each device be decoupled
with a 0.1uF capacitor from Vgg to Vpp. If there
is noise on the supply lines, better frequency and
pulse width stability can be obtained by connecting
a 0.001uF capacitor from the frequency control
pin to Vpp and another 0.001uF capacitor from
the pulse width control pin to Vpp.
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Memory/Clock Drivers |

MH8808 dual high speed MOS clock driver

general description

The MH8808 i1s a high speed dual MOS clock
driver intended to drive the two phases of a
memory array of 500 pF per phase at rates up to
4 MHz. The design includes output current limit-
ing for controlled rise and fall times, and thermal
shutdown which protects the chip against exces-
sive power dissipation or accidental output shorts.
Two DTL/TTL compatible status outputs monitor
clock outputs and provide a corresponding TTL
logic level for status indication. Both direct and
internally damped outputs are available for each
phase to suit the particular application. It is ideally
suited for driving MM5262 2k RAMs.

features

® High Speed: 18 ns typ delay and 20 ns typ rise
and fall times with 500 pF load

® Current limited outputs 450 mA typ
® Direct and damped outputs available
® Thermal shutdown protection

® TTL compatible status outputs

= 1W dissipation capability at 26°C T
® 16 pin cavity dual-in-line package

® Qutput high level clamped to +5V

connection diagram

Dual-In-Line Package

DAMPED Voo DAMPED
Vs OUT  OUT  ——a——  QUT  OUT NC
lns 15 14 13 12 In 10 Is
< P <
> >
S T S
)
A {

1 2 3 4 5 6 |7 Ia
*  STATUS IN  “—————' N STATUS GND
ouT Ves out
(L) (TTL)

D0 NOT CONNECT TO THISPIN
TOP VIEW

Order Number MH8808J
See Package 17

Order Number MH8808N
See Package 23

344




absolute maximum

Vss
Vge - Voo

Total Power Dissipation (Note 1)

Operating Temperature Range

ratings

+7V
26V

w

0°C to +70°C

electrical characteristics

The following apply for Vgg = +7V, Vgg = +5V, Vpp = =15V, T4 = 26°C unless otherwise stated

PARAMETER CONDITIONS MIN MAX UNITS
Input Current Vin = -9V (Note 2) 10 mA
Output Low Voltage lout = +1 MA, Viy = -10V -14 Y
(Note 2}
Output High Voltage lout = =1 MA, V| = -14V 45 53
Status "'1” Voltage louT = -250 KA, Vg = =14V 3
Status “'0” Voltage louT =20 MA, Vi = -10V 05
(Note 2)

Output Leakage Current Vgg = +8 5V, Vgg = 5V

Vop = =17 6V, Vot = +8 5V

VN = open 100 UA
Damping Resistor a4 Q
lss Vin=-115V

Vgs = +6 5V, Vpp = 17 5V

Vgg = +8 5V (Note 2) 32 mA
Igs Viny =-115V

Vgs = +6 5V, Vpp = =17 5V

Vgg = +8 5V (Note 2) 23 mA
lop Vi =-115V

Vss =+65V, Vpp = -17 5V

Vgg = +8 5V (Note 2) -55 mA
Output Rise Time C_ =500 pF 26 ns
Output Fall Time C_ =500 pF 26 ns
Delay to Negative-Going Output C, =500 pF 7 22 ns
Delay to Positive-Going Output C_ =500 pF 10 25 ns

Note 1: Maximum junction temperature is +125°C. For operation above +25°C derate at +80°C/W 0y for still air.

Note 2: Test only one input high (more positive) at a time.
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DM7820/DM8820 dual line receiver

general description

The DM7820, specified from -55°C to 125°C, and
the DM8820, specified from 0°C to 70°C, are
digital line receivers with two completely indepen-
dent units fabricated on a single silicon chip.
Intended for use with digital systems connected
by twisted pair lines, they have a differential input
designed to reject large common mode signals while
responding to small differential signals. The output
is directly compatible with RTL, DTL or TTL
integrated circuits.

features

s Operation from a single +5V logic supply
® Input voltage range of £15V

Line Drivers/Receivers

®  Each channel can be strobed independently

m High input resistance

® Fanout of two with either DTL or TTL
integrated circuits

The response time can be controlled with an ex-
ternal capacitor to eliminate noise spikes, and the
output state is determined for open inputs. Ter-
mination resistors for the twisted pair line are
also included in the circuit. Both the DM7820 and
the DM8820 are specified, worst case, over their
full operating temperature range, for £10-percent
supply voltage variations and over the entire input
voltage range.

NON INVERTING
INPUT

"~ schematic and connection diagrams

RESPONSE TIME
CONTROL

Dual-In-Line and Flat Package
\/ “

P Ve

INPUT

>
3w
:

A13
15K

A1
10

=
=
A

>
[ 4
{19

v
2 13

INPUT

3 12

INPUT

STROBE _“

RESPONSE TIME mmime]

INPUT

10
s STROBE

RIS &
320 OUTPYT ]
ouTPUT

[]
GROUND ———] e OUTPUT

TOP VIEW

Order Number DM7820J or DM8820J

GROUND See Package 16

AA

AAA
Wy

INVERTING
INPUT

typical application

INPUTS [

LINE DRIVER AND RECEIVER B
1/2 DM7830

oW =

|-

TWISTED PAIR LINE

#Vec 154 5V to 5 5V for both the
DM7820 and DM7830.

TExact value depends on line length
*Optional to control response ime

Order. Number DM8820N
See Package 22
Order Number DM7820W or DM8820W
See Package 27

ot
0014F

STROBE

9
e RESPONSE TIME
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DM7820/DM8820

absolute maximum ratings

Supply Voltage 8.0v
Input Voltage +20V
Differential Input Voltage 20V
Strobe Voltage 8.0V
Qutput Sink Current 25 mA
Power Dissipation (Note 1) 600 mW
Operating Temperature Range

DM7820 -55°C to +125°C

DM8820 0°C to +70°C

Storage Temperature Range —65°C to +1 50:0
Lead Temperature (Soldering, 10 sec) 300 C

electrical characteristics (Notes2 & 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin=0 -0.5 0 0.5 \
Input Threshold Voltage -1V <V < 15V 1.0 0 1.0 v
High Output Level lour < 0.2mA 25 5.5 \%
Low Output Level link < 3.5 mA 0 0.4 v
Inverting Input Resistance ' 3.6 5.0 k2
Non-inverting Input Resistance 1.8 2.5 k2
Line Termination Resistance Ta=25C 120 170 250 Q
Response Time Caetay =0 40 ns
Cqelay = 100 pF 150 ns
Strobe Current Vstrobe = 0.4V 1.0 1.4 mA
Vstmbe =5.5V -5.0 I-lA
Power Supply Current Vin = 15V 3.2 6.0 mA
Vin=0 5.8 10.2 mA
Vin=-15V 8.3 15.0 mA
Non-inverting Input Current Vin = 15V 5.0 7.0 mA
Vin=0 -1.6 -1.0 mA
Vin = -15V -9.8 -7.0 mA
Inverting Input Current Vin = 15V 3.0 4.2 mA
Vin=0 0 -0.5 mA
VN = =16V -4.2 -3.0 mA

Note 1: For operating at elevated temperatures, the device must be derated based on a
thermal resistance of 100°C/W and a maximum junction temperature of 160°C for the
DM7820 or 105°C for the DM8820.

Note 2: These specaflcatlons apply for 4.5V < Vee <55V, —15V < Vem < 15V and
-55°C < Ta < 125°C for the DM7820 or 0°C < T, < 70°C for the DM8820 unless
otherwise specified; typical values given are for Voc = 5.0V, T = 25°C and Vem =0
unless stated differently.

Note 3: The specifications and curves given are for one side only Therefore, the total
package dissipation and supply currents will be double the values given when both
receivers are operated under identical conditions.
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typical performance characteristics (Note 3) 3‘0
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DM7820A/DM8820A

Line Drivers/Receivers

DM7820A/DM8820A dual line receiver

general description

The DM7820A and the DM8820A are improved
performance digital line receivers with two com-
pletely independent units fabricated on a single
silicon chip. Intended for use with digital systems
connected by twisted pair lines, they have a differ-
ential input designed to reject large common mode
signals while responding to small differential sig-
nals. The output is directly compatible with RTL,
DTL or TTL integrated circuits. Some important
design features include:

m QOperation from a single +5V logic supply
® Input voltage range of +15V

® Strobe low forces output to ‘1" state

-

High input resistance

m Fanout of ten with either DTL or TTL inte-
grated circuits

®m Qutputs can be wire OR’ed
w Series 54/74 compatible

The response time can be controlled with an ex-
ternal capacitor to reject input noise spikes. The
output state is a logic 1" for both inputs open.
Termination resistors for the twisted pair line are
also included in the circuit. Both the DM7820A
and the DM8820A are specified, worst case, over
their full operating temperature range (-55°C
to 125°C and 0°C to 70°C respectively), over the
entire input voltage range, for £10% supply volt-
age variations.

NON INVERTING
INPUT
)

schematic and connection diagrams

RESPONSE TIME
CONTROL

* Dual-In-Line Package
-/ )

- INPUT — Ve

2 i)

>
> R12
o5k

[
1

R
INVERTING 5K
INPUT

Ve INpyUT

3 2

+INPUT

q 11
+INPUT

5 10
RESPONSE TIME e STROBE

3 9
0UTPUT et e RESPONSE TIME

7 8
GROUND =1 e OUTPUT

Note Pin 7 connected to bottom of cavity package.
TOP VIEW

Order Number DM7820AJ or DM8820AJ
See Package 16

Order Number DM8820AN

GROUND See Package 22

—AAA Note. Schomutic shows one-half of unit Order Number DM7820AW or DM8820AW

VW~

) STROBE

typical applications

Differential' Line Driver and Receiver

o1 o1uF

TWISTED
PAIR LINE

Ao oureuT |
1/2 DM7830

[
NAND 0UTPUT

LEER
Iy

INPUTS

STROBE =

See Package 27

Single Ended (EIA-RS232C) Receiver with Hysteresis

FO100

TWISTED PAIR LINE
+

1/2 DM7820A

STROBE =

(OUTPUT = 1" FOR
OPEN INPUT)

02V

*Optional to control response time 0oy vy 25V




absolute maximum ratings

Supply Voltage
Common-Mode Voltage
Differential Input Voltage
Strobe Voltage )
Output Sink Current
Power Dissipation (Note 1)

Operating Temperature Range
DM7820A
DM8820A

Storage Temperature Range

8.0v
+20V
20V
8.0v

50 mA

600 mW

-55°C to 125°C
0°C to 70°C
-65°C to 150°C

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes2, 3 &4)
CONDITIONS
PARAMETER Vom OUTPUT OTHER MIN | TYP | MAX | UNITS
Differential Threshold Voltage -3V < Vem <43V -400 pA Vout > 25V +0.06 +0.5 v
-16V < Vem < +16V | 400 A Vour 225V +008 | +1.0 \Y
—3V < Vem < +3V +16 mA Vour < 0.4V -0.08| -05| Vv
15V < Ve < +16V | +16 mA Vour < 0.4V -008| -10]| Vv
Inverting Input Resistance =15V < Vem < +15V 36] 5 k2
Non-Inverting Input Resistance =15V < Ve <+15V 18] 25 139
Line Termination Resistance Ta=25°C 120 |170 250 Q
Inverting Input Current +15V +3.0 +4 2 mA
ov 0 -0.5 mA
-15V -3.0 -4.2 mA
Non-Inverting Input Current +15V +5.0 +7.0 mA
ov -10 =16 mA
-15V -7.0 -98 | mA
Power Supply Current +15V Logic 0" Vpipe = =1V +3.9 +6.0 mA
ov Logic 0" Voieg = -05V +65 | +10.2 mA
15V Logic 0" Voie = -1V +92 | +140 | mA
Logrcal ‘1" Output Voltage -400 uA Vpipe = +1V 25| 4.0 55
Logical 0" Output Voltage +16 mA Vpige = =1V 0] 022 0.4
Logical “'1” Strobe Input Voltage +16mA  |Vour < 0.4V, Vg g = -3V 21
Logical ‘0" Strobe Input Voltage -400 pA |Vout > 25V, Vpigpe = -3V 0.9
Logical 1" Strobe Input Current VsTrose = 5 5V, Vpigg = +3V 001 50 HA
Logical 0" Strobe Input Current Vstroee =04V, Vpjgr = -3V -10 -1.4 | mA
Qutput Short Circuit Current ov Vee =55V, Vstrose = OV -2.8[-45 -6.7 mA
Propagation Delays (see waveforms)
Differential Input to “0” Output Vee =5V, Ta=25°C 30 45 ns
Differential Input to “'1” Qutput Vee =5V, Ta = 25°C 35 55 ns
Strobe Input to 0" Output Vee =5V, Ta = 25°C 16 25 ns
Strobe Input to 1" Output Vee =5V, Ta =25°C 18 30 ns

Note 1: For operatmg at elevated temperatures, the device must be derated based on a thermal
resistance of 100° C/W and a maximum junction temperature of 160°C for the DM7820A, or
150°C/W and 115°C maximum junction temperature for the DM8820A.

Note 2: These specifications apply for 4.5V < Vee
Ta < 125°C for the DM7820A or 0°C < Tp < 70°C for the DM8820A unless otherwise specified.
Typical values given are for Vgc = 5.0V, T = - 25°C and Vem = OV unless stated differently

<558V, -15V < Vgpm < 15V and -55°C <

Note 3: The specifications and curves given are for one side only. Therefore, the total package
dissipation and supply currents will be double the values given when both receivers are operated

under 1dentical conditions.

Note 4: Min and max limits apply to absolute values.
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DM7820A/DM8820A

typical performance characteristics (Note3)
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O
ac test circuit and waveforms E
0
S
DIFF.
INPUT @—O Vec =5V >
(e} N
puLsE 1 ouTPUT ‘ O
GEN. <
< 00
<:5on (o]
{1 3 - FD100 (4) 8
>
PULSE —
GEN. ?'I:'?TBE = *Includes Jig and Probe
t,=t=10ns
PRR = 1 MHz L
+2.5V
DIFF W
INPUT
26V —,
STROBE
INPUT
o
ouTPUT — | AV 13V B

Differential Input to “0” Output
Differential Input to “1” Output
Strobe Input to “0” Output

§

A
B
[4
D trobe Input to “1” Output
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DM7822/DM8822
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Line Drivers /Receivers

DM7822/DM8822 dual line receiver

general description

The DM7822/DM8822 is a dual inverting line
receiver which meets the requirements of EIA
specification RS232 Revision B. The device con-
tains both receivers on a single monolithic silicon
chip. The receivers share common power supply
and ground connections, otherwise their operation
1s fully independent.

In addition to meeting the requirements of RS232,
the DM7822/DM8822 also has independent strobe

high state independent of the information being
received at the input.

The output of the DM7822/DM8822 1s completely
compatible with five volt DTL and TTL logic
families

The DM7822 is specified for operation over the
-55°C to +125°C military temperature range. The
DM8822 is specified for operation over the 0°C

inputs which allow the receiver to be placed in the to +70°C temperature range.

connection diagram

Vee INPUT . STROBE . ouTPUT
14 13 ||2 I 11 Im l 9 8
1 I 2 3 [ 5 6 7

INPUT . - STROBE . OUTPUT GND

*Make no connection to these pins
**For operation requining “Mark Hold” with the input open connect a 4700
resistors from each of these pins to ground

Order Number DM7822J
See Package 16

Order Number DM8822N
See Package 22

typical connection

TWISTED PAIR LINE

*For Mark Hold R1 =470, otherwise connect pin 3 to ground

48




absolute maximum ratings

Supply Voltage 8.0V

Input Voltage +30V

Strobe Voltage 8.0v

Output Sink Current 25 mA

Power Dissipation (Note 1) 600 mwW

Operating Temperature Range DM7822 -55°C to +125°C

DM8822 0°C to 70°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER PAR?‘(;ZQ;H IN CONDITIONS MIN [ TYP MAX UNITS
Negative Input Threshold 4.8 (8) Vout 2> 2.5V -2.0 Y
Voltage
Positive Input Threshold Vour <04V 20 \"
Voltage {Note 3)

Input Resistance 45and 48 (5) 3.0 5.0 70 kS )

Input Current Viy =25V 357] 5 8.33 mA
Vi =0V 0 mA
VN = =25V -8.33| -5 -3.57 mA

Open Circuit input Voltage 4.5and 4.8 (4) Viy =0V .03 05 \2

Logical *“1" Output Voltage lour < -0.2 mA 25 \

Logical ““0” Output Voltage lout = 3.5mA 04 v

Strobe Current Vsrroge = 0.4V 1.0 14 mA
Vstroge = 5.5V -50uA | -1.0mA

Power Supply Current -25V <V <25V 240 mA

(Both Recervers)

Response Time, t, or t, T,=25°C 65 125 ns

Vee = 5.0V

Input Ramp Rate < 10 ns

Note 1. For operating at elevated temperatures, the device must be derated in accordance with
the “Maximum Power Dissipation’” curve
Note 2. Min/Max limits apply across the guaranteed temperature range of -55°C to +125°C for
the DM7822 and 0°C to 70°C for the DM8822 unless otherwise specified Likewise the himits
apply across the guaranteed Vcc range of 4.5V to 5.5V for the DM7822 and 4 75V to 5.25V
for the DM8822 unless otherwise specified. Typical values are given for Vg =5.0V and

Ta = 25°C

Note 3. Since the EIA RS-232 specification requires the threshold to be between -3V and +3V,
the immunity limits shown here guarantee 1 volt additional noise iImmunity

¢Z88INA/ZZ8LNG




DM7822/DM8822

typical performance characteristics

Threshold Voltage vs Supply Voltage

Response Time vs Input Ramp Time

Internal Power Dissipation

650 10,000 ——
A Vec =50V
s s Ta=25C | .f |,
E / = ) 4700RESISTOR  _ |
w 3 = CONNECTED FROM
2 F] 1.000 S 350 PIN3 TO —
3 F < 300 AND FROM PIN 11
3 = & 10 7
a 2 g 0 b\
B Ta=25C H S 00 N\
. @ 100 -
b No, 47062 RESISTOR o @ 150
& B0 CONNECTED FROM g
z PIN 3T0 GROUND & 100
300 AND FROM PIN 11 50
250 0 ]
40 45 50 55 60 ] 10 100 1000 10,000 =25 <2015 <10 -5 0 +5 +10 +15 420 425
SUPPLY VOLTAGE (V) INPUT RAMP TIME (ns) INPUT VOLTAGE (V)
Threshold Voltage vs Supply Voltage Transfer Function Output Voltage Levels
03 5 — T T T 5
[ ] ta-25c Vec = 5V
02 TINS 3& 11 GROUNDED . FAN OUT=2 . QUTPUT HIGH
N v"llr N I 3 <~ s
s NN 281, - w
R | & d @ Ve = 5.0V
w v 22, = 3 L = 3
] our « 4 5 55°C | g
= g 04y 3 N | heon— S o NN
5 ~lour < 3. T s =125°C s K
2 Sma [N 5 set— 5 02
S 5 =25°C
= 01 P & y, E
g 3 Y/ s QUTPUT LOW
T -02 7 .
Iy
-03 I 0
4 45 5 55 6 04 -02 0 02 04 -15 -5 0 25 75 125
SUPPLY VOLTAGE (V) DIFFERENTIAL INPUT VOLTAGE (V) TEMPERATURE (°C)
Maximum Power Dissipation SWItchlng time waveforms
700 | I
DM7822
£ 60
£
=
S DM8822
<
&
a
g a0
@
&
H
& 300 ouTPUT
200
25 45 65 8 105 125
AMBIENT TEMPERATURE (°C)
ac test circuit
5V
2K
ouTPUT

INPUT
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Line Drivers/Receivers

DM7830/DM8830 dual differential line driver

general description

The DM7830/DM8830 is a dual differential line
driver that also performs the dual four-input NAND
or dual four-input AND function.

TTL (Transistor-Transistor-Logic) multiple emitter
inputs allow this line driver to interface with stan-
dard TTL or DTL systems. The differential outputs
are balanced and are designed to drive long lengths
of coaxial cable, strip line, or twisted pair trans-
mission lines with characteristic impedances of
5052 to 500%2. The differential feature of the
output eliminates troublesome ground-loop errors

normally associated with single-wire transmissions.

features

® Single 5 volt power supply

® Diode protected outputs for termination of
positive and negative voltage transients

® Diode protected inputs to prevent line ringing
® High Speed
Short Circuit Protection

schematic*and connection diagrams

I i i -

=7

*2PER PACKAGE.

typical application

Digital Data Transmission

LINE DRIVER AND RECEIVER =
1/2 DM7830

INPUTS

s W =

s

‘“J Dual-In-Line and Flat Package
' AND NAND
3 Vee OUTPUT  OUTPUT
x « Iu 13 12 " 10 9 8
,_/'Ln__. :
IESw i
NAND
oureur
v
N
w e r |
1 2 3 4 5 ls 7
s4s
Al NAND GND
'y OUTPUT  OUTPUT
TOP VIEW

Order Number DM7830J or DM8830J
o See Package 16
i
Order Number DM8830N
See Package 22

Order Number DM7830W or DM8830W
See Package 27

TWISTED PAIR LINE

Ve 154 5V to 55V for both the
DM7820 and DM7830

*Exact value depends on Iine length
*QOptional to control response time

STROBE

0€88WNA/0E8LNA




DM7830/DM8830

absolute maximum ratings

Vee 7.0V
Input Voltage 5.5V
Operating Temperature ~ DM7830 -55°C to +125°C
DM8830 0°C to 70°C
Storage Temperature -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
Output Short Circuit Duration (125°C) 1 second
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1" Input Voltage 2.0 \Y
Logical “0" Input Voltage 0.8 \Y
Logical 1" Output Voltage Vin = 0.8V lgyt = -0.8 mA 2.4 \Y
Logical “1"Output Voliage Vin =08V lgyr =40 mA 1.8 3.3 \Y%
Logical 0" Output Voltage Vin =20V lgyr=+32 mA 0.2 0.4 \%
Logical “0" Output Voltage Vin = 2.0V lgyt = +40 mA 0.22 0.5 \
Logical 1" Input Current V= +2.4V 120 uA
Logical 1" Input Current Vn =5.5V 2 mA
Logical “0” Input Current Vi =04V 438 mA
Output Short Circuit Current Vee = 5.0V 40 100 120 mA
Ta=125C
VIN =5.0V 1 .
Supply Current (Each Driver) 18 mA
Propagation Delay AND Gate  toq4 T =25°C 8 12 ns
tpao Vee = 5.0V 1 18 ns
Propagation Delay NAND Gate tpyq C_=15pF 8 12 ns
toa0 See Figure 1 5 8 ns
Differential Delay t, }Load, 1002 and 5000 pF 12 16 ns
Differential Delay t, See Figure 2 12 16 ns
Note 1: Specifications apply for DM7830 -55°C < Tp < +125°C, V¢ = +5V £10%, DM8830 0°C
< Ta £ 70°C, Vg = +5V 15% unless otherwise stated. Typical values given are for Tp = 25°C,
Vee =5.0v.
Ve
4009 {;

1 INPUTS { o Va 15V
mms{; - L} 10002 Vin
4 o t t2

T 5000 pF
= ] Ve o

FIGURE 1.

] :}_0 SAME LOAD

FIGURE 2.
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typical performance characteristics

Output High Voltage (Logical “1"’)

0€88NA/0EBLNA

Vs Output Current Differential Delay Vs Temperature Threshold Voltage Vs Temperature
40 T T T T 711
S : SR SORER *
. NN\ 2 € f 20 s
2 ~ 1 . & 18
w N @ 2
2 N Vo5 ¢ S 516
a 20 = o 14
= = N L ]
5 N a e 12 T ~NAND
= _ < & AND GATE = GAT!
g 55 ¢ & 2 1o =
5 10 o g l ]
a 5 - 8 1 11
GUARANTEED LOGICAL “0”
INPUT VOLTAGE
0 L4l
0 20 40 60 80 100 120 140 50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100125
OUTPUT SOURCE CURRENT (mA) TEMPERATURE (°C) TEMPERATURE (°C)
Differential Output Voltage
(IVanp - VnanD!) Output Low Voltage
Vs Differential Output Current Maximum Power Dissipation (Logical “0”) Vs Output Current
= 4 £ 800 .
3 -~
w P w
g J V4 a ™ =
a2 - DM8830 om7830 s 3
> 200¢ = w -55°C
s LOA| N 2 600 2
o -
5 2 ——{1 ™ z S 2
E] -55°C\+125°C | 2 > { R
o q 25°C = 500 5 25
< 14 a a
s 2 E L
w a =3 1
« 400 o
S N : =
& \ g 300 l
2
25 50 75 100 25 45 65 85 105 125 20 40 60 80 100 120 140
OUTPUT SINK CURRENT (mA
OUTPUT CURRENT (mA) AMBIENT TEMPERATURE (°C) (mA)
Power Dissipation (No Load) 4

Vs Data Input Frequency

I il

200
180
160
140
120
100

80

ac test circuit

POWER DISSIPATION BOTH SIDE (mW)

01 2 5710 2 571002005710

DATA INPUT FREQUENCY (MHz2)

switching time waveforms

25v 7—\
15V
eyt 2/

[

AND OUTPUT

NAND OUTPUT

Va - Vg




DM7831/DM8831.DM7832/DM8832
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Line Drivers/Receivers

DM7831/DM8831,DM7832/DM8832 TRI-STATE™ line driver

general description

Through simple logic control, the DM7831/
DM8831, DM7832/DM8832 can be used as either
aquad single-ended line driver or a dual differential
line driver. They are specifically designed for
party line (bus-organized) systems. The DM7832/
DM8832 does not have the Vcc clamp diodes
found on the DM7831/DM8831.

The DM7831 & DM7832 are specified for opera-
tion over the -565°C to +125°C military tempera-
ture range. The DM8831 & DM8832 are specified
for operation over the 0°C to +70°C temperature
range.

features

® Series 54/74 compatible

17 ns propagation delay

® Very low output
capability

® 40 mA sink and source currents

® Gating control to allow either single-ended or
differential operation

impedance—high  dri.

® High impedance output state which allows
many outputs to be connected to a common
bus line.

mode of operation

To operate as a quad single-ended line driver apply
logical “0”'s to the Output Disable pins (to keep

the outputs in the normal low impedance mode)
and apply logical “0"'s to both Differential/
Single-ended Mode Control inputs. All four
channels will then operate independently and no
signal inversion will occur between inputs and
outputs.

To operate as a dual differential line driver apply
logical “0"’s to the Output Disable pins and apply
at least one logical ‘1"’ to the Differential/Single-
ended Mode Control inputs. The inputs to the A
channels should be connected together and the
inputs to the B channels should be connected to-
In this mode the signals applied to the resulting
inputs will pass non-inverted on the A, and B, out-
puts and inverted on the A; and B, outputs.

When operating in a bus-organized system with
outputs tied directly to outputs of other

(continued)

connection and logic diagram

DIFFERENTIAL/

“A” QUTPUT

ENABLE oux:uv INPUT  OUTPUT  INPUT
Iu

2 A A
18 15 Iu Iu ln Iw lt

SINGLE ENDED .
MODE CONTROL

Order Number DM7831J, DM8831J,
DM7832J or DM8832J
See Package 17
Order Number DM8831N or DM8832N
See Package 23
Order Number DM7831W, DM8831W,
DM7832W or DM8832W

See Package 28
1 2 3 4 ) ] 7 Il
o3 ouTPuy  OUTPUT  INPUT OUTPUT INPUT DIFFERENTIAL/ GND
T ¥ 8 B, B SINGLEENDED
MODE CONTROL
TOP VIEW
truth table (Shown for A Channels Only)
DIFFERENTIAL/
“A” OUTPUT DISABLE SINGLE-ENDED INPUT A, OUTPUT A, INPUT A, OUTPUT A,
MODE CONTROL
Logical “1” or Same as Logical 1" or Same as
0 0 0 0 soytr ot
Logical Input A, Logical “0' Input A,
0 0 X 1 Logical “1" or Oppostite of Logical or Same as
1 X Logrcal "0 Input A, Logical 0" Input Ay
1 X High High
X 1 X X X impedance X impedance
state state
X = Don’t Care

414




absolute maximum ratings

Supply Voltage v
Input Voltage 55V
Output Voltage 55V
Storage Temperature Range -65°C to +150°C
Operatmg Temperature Range DM7831, DM7832 -55°C to +125°C

DM8831, DM8832 0°C to +70°C
Lead Temperature (Soldering, 10 sec ) 300°C

Time that 2 bus-connected devices may
be in opposite low impedance states
stmultaneously 10ms

electrical characteristics (Note 1)

ZE88INA/ZEBLNA ' LEBBINA/LESLING

PARAMETER CONDITIONS MIN TYP MAX UNITS
iy DM7831,DM7832| V¢ = 4 5V
11 Vol
Logieal T17 Input Voltage  Byfag3T. DMB832| Ve = 4 75V 20 v
e DM7831,DM7832| V. = 4 5V
Logical 0" Input Voltage D—mm 08 \"
lp = -40 mA 18 23 \
Vec =45V ©
Logical 1" Output Voltage DM7831,0M7832| "¢€ lo = -2 mA 24 27 v
DM8831,0M8832 Vee = 4.75V lg = =40 mA 18 25 \
ce- ™ lp=-52mA 24 29 \Y
lg =40 mA 029 050 \Y
roper DM7831,DM7832 log =32 mA .40 \Y
| |
Logieal "07 Output Voltage  pirae- SMB832 To =40 mA 029| os0| v
lg =32 mA .40 \
vy DM7831,0M7832[V.c =556V Vi =55V 1 mA
[
Logieal "1™ Input Current e DMB832 [Vee = 5 25V Vi =24V 40 uA
eyt DM7831,0M7832 |V = 55V
| ——2f eI slVec T o9V = - -
Logical “0” Input Current DM8831,0M8832 Ve = 5 25V Vin =04V 1.0 16 mA
DM7831,DM7832| Ve =5 5V _ ~
Qutput Disable Current DV8831,DMB832 | Voo = 5.25V Vo = 2.4V or 0 4V 40 40 MA
DM7831,DM7832 Ve =55V -40 -100 [-120
Output Short Circuit Current DMB831,0M8832 [V 5.25V (Note 2) (Note 2) mA
DM7831,DM7832 | V¢ = 5.5V :
Supply Current DM8B31,0M8832 | Ve = 6 25V 65 | %0 mA
- = ©
Input Diode Clamp Voltage Vee =50V, Ta=25°C -15 \%
Iin =-12mA
DM7831,DM8831 3
Output Diode Clamp Voltage DM7832,DM8832 1,1 = -12 mA,Vcc =50V, T, = 25°C -15 v
DM7831, DM8831 |lout = +12 MA Nec = 50V, T = 25°C Veet15| v
Propagation Delay to a Logical “'0"
from Inputs A,, A,, B4, B, Differen- _ _ hgo
tial Single-ended Mode Control to Vee =50V, Ta=25C 3 % ns
Outputs, togo
Propagation Delay to a Logical 1"
from Inputs A4, A,, B, B, Differen- _ _hpo
tial Single-ended Mode Control to c =50V, Ta=25°C 13 25 ns
Outputs, toqyq
Delay from Disable Inputs to High
Impedance State (from Logical 1" Vee =50V, T =25°C 6 12 ns
Level), t1y
Delay from Disable Inputs to High
Impedance State (from Logical ‘0" Vee =50V, Ta =25°C 14 22 ns
Level), ton
Propagation Delay from Disable Inputs
to Logical “1” Level (from High Vee =5.0V, T =25°C 14 22 ns
Impedance State), tyy,
Propagation Delay from Disable Inputs
to Logical “0” Level (from High Vec =50V, T, =25°C 18 27 ns R
Impedance State), ty o

Note 1: Unless otherwise specified min/max hmits apply across the -55°C to +125°C temperature
range for the DM7831, DM7832 and across the 0°C to 70°C temperature range for the DM8831,
DM8832 All typicals are given for Voc = 5.0V and Tp = 25°C

Note 2: Applies for Tp =125°C only Only one output should be shorted at a time
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DM7831/DM8831.DM7832/DM8832

mode of operation (cont.)

DM7831/DM8831's, DM7832/DM8832's (Figure
1), all devices except one must be placed in the
"high impedance’’ state. This is accomplished by
ensuring that a logical ‘1" is applied to at least
one of the Output Disable pins of each device
which is to be in the “‘high impedance’ state. A
NOR gate was purposely chosen for this function
since it is possible with only two DM5442/
DM7442, BCD-to-decimal decoders, to decode as
many as 100 DM7831/DM8831's, DM7832/
DM8832's (Figure 2).

The unique device whose Disable inputs receive

two logical “0" levels assumes the normal low
BUS LINES

[D D]

MM —9
SELECTED AS 88
ORIVING —= | § g
DEVICE 33
12

[D 0 |—¢

wm [
GATED INTO 88
THIRD STATE 88
33
12
—
et
DD

GATED INTO “€ H 1t
8
THIRDSTATE —™ | 8 8
33
12
Figure 1

|

|

impedance output state, providing good capacitive
drive capability and waveform integrity especially
during the transition from the logical ‘0" to
logical ‘1" state. The other outputs—in the high
impedance state—take only a small amount of
leakage current from the low impedance outputs.
Since the logical “1"” output current from the
selected device is 100 times that of a conventional
Series 54/74 .device (40 mA vs. 400 uA), the
output is easily able to supply that leakage current
for several hundred other DM7831/DM8831’s,
DM7832/DM8832’s and still have available drive
for the bus line (Figure 3).

|

DM8831,
DM8832

l?
Y

Nas<wzo

L&&Aéﬂ;ﬂ? TITIIITIT
)\

DM8831,
DM8832
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Dmga31,
DM8832
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Figure 2
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typical performance characteristics

Propagation Delay from Input
to Output (Channel 1)

Propagation Delay from Input
to Output (Channel 1)

Propagation Delay from Input
to Output (Channel 2)
30

30 T T 30 ™ LA
Vee = 5.0V Pl T ] ] veessov Vee =50V
OR
_ 25 [DIFFERENTIAL/SINGLE-ENDED MODE __ 25 [DIFFERENTIAL/SINGLE-ENDED MODE _ 5
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> > >
T 2 T 2 } <
z z wo | 4T z
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z 15 toao z 15 z 15 e
= 1 = [— =
3 w0 1 3 w0 S
3 pd1 ] a0 g 9
a o a (’“
=] =] =]
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0 0 0
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TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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Impedance State Impedance State Capacitance
» s » T & Vee =50V
Vee = 5.0V - cc =
cc Vec =50V Ta =25°C
2 2 .
£
>
2 2 t < 4
| - Ho 3
3 ! - E] — |+ &
> 15 o4 % 15 R
“5‘ = "1 iy E
S 10 S 1w g n 4
— tin 5 . todo ‘: ”
5 5 T ™ ar
. . ,, (1l
-75 -50 -256 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 10 100 1000 10,000
TEMPERATURE (°C) TEMPERATURE (°C) C. (pF)
Total Supply Current vs Logical “1"" Output Voltage vs Logical “0” Output Voltage vs
Frequency Source Current Sink Current
05 r
1 1 1 7
Vec > S0V N Vee =50V Ve =50V 25°C
Ta = 25°C N v 13
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Output State tial Mode INPUT A, oUTPUT A,
T 1 30 T INPUT O | v
+40 | Vcc =5V DM7831 Vcc =5.0V 100
| 2 omm3n/
T Omee3!
125°C — 5000 F
n 25° — z ® N L1 “
. —=3 | | g INPUT A, QUTPUT A,
i, e z —
5 B | DM7832 g | et
T | T -55°C 10 f
bes—— 25°C 15v 15V
- 125°c| 5 Rt et —/} |
%0 T , [ —o| o1 jo— = b e
[ T1 0 ! |
-2 0 2 4 ] 8 -50 0 50 100 . " "
Vi-
Vour (V) TEMPERATURE (°C) )
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DM7831/DM8831,DM7832/DM8832

switching time waveforms

k¢
pd1 & tpdo W

o

INVERTED

|
|
ouTPUT |
|
|
|
|
—— ta) l—— —{ toa0
I | e II
| ™\ |
1
| Y
NONINVERTED | o\
ouTPUT | 15v : 15V
Input charactenstic
Amplitude = 3 0V
Froquency = 1.0 MHz, 50% duty cycle
t, = t; < 10 ns (10% to 90%)
tHO
o
5V - Vo,
|
ouTPUY :
|
|
|
|
|
||<— tho
5V
ac load circuit I
$i
a0

DM7832/
DMB8832

[
+ 11

Sz
Al diodes are FD100 I

t
OH v
15V
INPUT |
I
I
o |
——{ toy le—
1
|
| 18V
ouTPUT |
ACTUAL -
LOGICAL “0" S
VOLTAGE 'f
tH v
INPUT 15
1
|
w b
—l 4y je—
actuaL  OUTPUT | i
LOGICAL “1” <l —
VOLTAGE sV
S5V
tH1
v
INPUT
15V
o

Switch S, Switch S, c.
toat closed closed 50 pF
todo closed closed 50 pF
tom closed closed ‘6 pF
tn closed closed *5pF
tho closed open 50 pF
th open closed 50 pF

*Jig capacitance.
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(N Line Drivers/Receivers
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N

DM7836/DM8836 quad NOR unified bus receiver

9€88INA/9€8LNA

general description features

The DM7836/DM8836 are quad 2-input receivers m  Plug-in replacement for SP380 gate

designed for use in bus organized 'data transmiss!on ® Low input current with normal Vge or
systems interconnected by terminated 120§2 im- Vee = OV (15 4A typ)

pedance lines. The external termination Is intend- cc o

ed to be 180X resistor from the bus to the +5V ® Built-in input hysteresis (1V typ)

logic supply together with a 3902 resistor from = High noise immunity (2V typ)

the bus to ground. The design employs a built-in
input hysteresis providing substantial noise 1m-
munity. Low input current allows up to 27 driver/
receiver pairs to utilize a common bus. This re- 8 DTL/TTL compatible output
ceiver has been specifically configured to replace
the SP380 gate pin-for-pin to provide the distinct
advantages of the DM7837 receiver design in exist-
ing systems. Performance 1s optimized for systems ®  High speed (18 ns typ)
with bus rise and fall times < 10us.

®  Temperature-insensitive input thresholds track
bus logic levels

& Matched, optimized noise immunity for 1"
and 0" levels

typical application

+5V +5V

180 1209 Unified Data Bus 180

5 E—- 4
390 FJ&;: - 'I 390
| |

|
|
|
L-}—

- connection diagram

Dual-In-Line and Flat Package

ouUT3  OUT4 IN3A INaB IN3A IN 38 Vee
14 13 12 11 10 9 8
I 1 2 3 4 5 6 7
GND ouT2 oUT1  IN1A IN1B IN2A IN28
TOP VIEW
Order Number DM7836J  Order Number DM8836N  Order Number DM7836W
or DM8836J See Package 22 or DM8836W
See Package 16 See Package 27
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DM7836/DM8836

absolute maximum ratings (Note 1)

Supply Voltage 7.0v
Input Voltage 5.5V
Power Dissipation 600 mW
Operating temperature range:

DM7836 -55°C to +125°C

DM8836 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics

The following apply for V| < Ve < Vi, Tp < Ta < Ty, unless otherwise specified (Note 2)

PARAMETER INPUT OUTPUT COMMENTS MIN TYP MAX UNIT
High Level Input Threshold
DM7836 Vry 16 mA Output < 04V 1.65 225 265 \%
DM8836 Vin 16 mA Output < 04V 1.80 2.2 250 v
Low Level Input Threshold
DM7836 Vin -400 uA Output > 24V 0.97 130 163 \%
DM8836 Vin -400 uA Output > 24V 1.056 1.30 1.55 \
Maximum Input Current 4av Vec =V 15 50 MA
Maximum Input Current 4v Vee = 0V 1 50 MA
Logic "1 Output Voltage 05V -400 uA 24 \"
Logic "0’ Output Voltage av 16 mA 025 04 v
Output Short Circuit Current 05V ov Vee ™ Va -18 - 55 mA
Power Supply Current 4V Per Package 25 40 mA
Input Clamp Diode Voltage -12 mA Ta=25C -1 -1.5 v

The following apply for Vcc = 8V, Ta = 25 'C unless otherwise specified

Propagation Delays
Input to Logic 1" Qutput Note 3 20 30 ns
Input to Logic "0’ Output Note 4 18 30 ns

Note 1: Voltage values are with respect to network ground terminal. Positive current is defined as current into the reference pin.
Note 2: For DM7836: V| =4.5V,Vy =55V, T|_=-556°C, Ty = +125°C.
For DM8836: V| =4.75V, Vi =5.25V, T|_=0°C, Ty = +70°C.
Note 3: Fan-out of 10 load, C_oap = 15 pF total, measured from V= 1.3V to VouT = 1.5V, VN = 0V to 3V pulse.
Note 4: Fan-out of 10 load, C{ o ap = 15 pF total, measured from V = 2.3V to Voyt = 1.5V, V N = 0V to 3V pulse.
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DM7837/DM8837 hex unified bus receiver

general description

The DM7837/DM8837 are high speed receivers de-
signed for use in bus organized data transmission
systems interconnected by terminated 1208 1m-
pedance lines. The external termination is intend-
ed to be 180%2 resistor from the bus to the +5V
logic supply together with a 39082 resistor from
the bus to ground. The receiver design employs a
built-in 1nput hysteresis providing substantial noise
immunity. Low input current allows up to 27 driv-
er/receiver pairs to utilize a common bus. Disable
inputs provide time discrimination. Disable inputs
and receiver outputs are DTL/TTL compatible.
Performance is optimized for systems with bus
rise and fall times < 10us.

Line Drivers/Receivers

features

Low receiver input current for normal V¢ee or
Vee = 0V (15 pA typ)

Six separate receivers per package
Built-in receiver input hysteresis (1V typ)
High receiver noise immunity (2V typ)

Temperature insensitive receiver input thres-
holds track bus logic levels

DTL/TTL compatible disable and output
Molded or cavity dual-in-line or flat package
High speed

typical application

+5V

180¢2

12022 Unified Data Bus

390

—— }—1
sy vy
| |

r——-
|
|
L———
r-—-
|
|

connection diagram

Dual-In-Line and Flat Package

+5V

1800

3900

Vee INT  OUT1 IN2 QUT2 IN3  OUT3 DISABLEA

16 I15 |14 |1J |IZ 1 10 9

1 2 3 4 5 6 7 8

IN4 OUT4 IN5 OUTS IN6 OUT6 DISABLEB GND

TOP VIEW
Order Number DM7837J  Order Number DM8837N  Order Number DM7837W

or DM8837J See Package 23 or DM8837W
See Package 17 See Package 28
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DM7837/DM8837

absolute maximum ratings (Note1)

Supply Voltage v
Input Voltage 5.5V
" Power Dissipation .~ 600 MW,
Operating Temperature Range e )
DM7837 ~55°C to +125°C
DM8837 0°C to +70°C
Storage Temperature Range -65°C to +150°C...., .:
Lead Temperature (Soldering, 10 sec) 300°C;

electrical characteristics

The following apply for V| < Vee <V, TL < Ta < Ty, unless otherwise specified (Note 2)

PARAMETER R | OinestE | outeur COMMENTS MIN Tvp max | uniT

High Level Recewer Threshold DM7837 Vin 0o8v 16 mA Output < 0 4V 165 225 265 A
High Level Receiver Threshold DM8837 Vin 08v 16 mA Output < 04V 180 225 250 \
Low Level Recewver Threshold DM7837 Vin osv -400 mA Output > 24V 0.97 130 163 \2
Low Level Receiver Threshold DM8837 Vi 08v -400 mA Output > 24V 1.0 130 155 \2
Maximum Recewer Input Current 4av Vee - Vu 150 50 0 MA
Maximum Receiver Input Current 4v Vee OV 10 500 MA
Logic 1" Input Voltage Disable 05V Vin 16 mA Output < 0 4V 20
Logic 0" Input Voltage Disable 05V Vin -400 uA Output > 2 4V 08
Logic 1" Output Voltage 05V os8sv -400 uA 24 A
Logic 0" Output Voltage 4av osv 16 mA 025 04 \
Logic 1" Input Current Disable 24v - 800 MA
Logic 1" Input Current Disable 55V 20 mA
Logic 0" Input Current Disable av 04v -32 mA
Output Short Circuit Current 05V ov ov Vee = Vu -180 -550 mA
Power Supply Current 4V ov Per Package 45.0 600 mA
Input Clamp Diode -12mA -12mA Ta=25°C -10 -15 \
The following apply for Ve = 5V, Ta = 25”C unless otherwise specified
Propagation Delays

Receiver Input to Logic 1" Output ov Note 3 20 30 ns

Receiver Input to Logic 0" Output ov Note 4 18 30 ns

Disable Input to Logic “'1" Output ov Note 5 9 15 ns

D|s;ble Input to Logic 0" Output ov Note 5 4 10 ns

Note 1: Voltage values are with respect to network ground terminal. Positive current is defined as current into the referenced pin.
Note 2: For DM7837: V|_=4.5V, Vy =55V, T =-55°C, Ty = +125°C
For DM8837: V| =4.75V, Vy =5.25V, T =0°C, Ty = +70°C
Note 3: Fan-out of 10 load, C_oap = 15 pF total. Measured from V| = 1.3V to VoyuT = 1.6V, V |y = 0V to 3V pulse.
Note 4: Fan-out of 10 load, C_oap = 15 pF total. Measured from V| = 2.3V to VoyT = 1.5V, V |y = 0V to 3V pulse.
Note 5: Fan-out of 10 load, C_oap = 15 pF total. Measured from V|y = 1.6V to VoyTt = 1.5V, V |y = 0V to 3V pulse.
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DM7838/DM8838 quad umfled ‘bus transceiver

v

general description

The DM7838/DM8838 are quad high speed drivers/
receivers designed for use in bus organized data
transmission systems

nation is intended to be a 18082 resistor from the
bus to the +5V logic supply together with a 3902
resistor from the bus to ground. The bus can be
terminated at one or both ends. Low bus pin cur-
rent allows up to 27 driver/receiver pairs to utilize
a common bus. The bus loading is unchanged
when Vcc
sis to greatly enhance bus noise immunity. One

two-input NOR gate is included to disable all -

drivers In a package simultaneously. Receiver per-
formance 1s optimized for systems with bus rise
and fall times < 10us.

Line Drivers /Receivers

e features
- ® 4 totally separate driver/receiver

interconnected by termi- ™
nated 120§2 impedance lines. The external termi- -

= 0V. The receivers incorporate hystere- L]

pairs per
package

1V typical receiver input hysteresis
Receiver hysteresis independent of receiver
output load

Guaranteed minimum bus noise immunity of
1.3V, 2V typ. .
Temperature-insensitive receiver thresholds
track bus logic levels

20uA typical bus terminal current with normal
Vcc or with Vcc =0V

Open coliector driver output allows wire-OR
connection

High speed

Series 74 TTL compatible driver and disable
inputs and receiver outputs

typical application
+5V

1802

39002

connection diagram

Dual In-Line and Flat Package

12052 Unified Data Bus

+5V

180:2

390¢:

A

Vee aust N1 oun BUS2 N2 OUTZ DISABLE
16 |5 Iu n 12 11 10 ]
| %
1 z I |5 ls | 7 Iu
8US3 INJ OUT3 BUSA  IN4  QUT4 DISABLEB GND
TOP VIEW
Order Number DM7838J Order Number DM7838W
or DM8838J or DM8838W
See Package 17 See Package 28

Order Number DM8838N
See Package 23

4-23

8€88INA/8ESLINA




DM7838/DM8838

absolute maximum ratings

Supply \'/oltage
Input and Output Voltage
Power Dissipation

A% Operating Temperature Range
55V DM7838
600 mwW DM8838

Storage Temperature Range

-55 Cto +125 C
0Ct0+70 C
-65Cto +150 C

Lead Temperature (Soldering, 10 sec) 300 C
electrical characteristics
DM7838/DM8838 The following apply for V| < Vee SV T ST, ST, unless otherwise specified (Note 2)
PARAMETER DISABLE | DRIVER BUS | RECEIVER COMMENTS MN | TYP | MAX | uNiT
INPUT INPUT PIN OUTPUT .
Logic 1" Input Viu v ' 'av 9L g < 100 uA 20 Y
Voltage Disable KA O
Logic 0" Input v, v 50 mA P Bus< 07V 08 v
Voltage Disable * .
Logic 1" Input os8v Vin 50 mA Bus <07V 20 \Y
Voltage Driver
Logic 0" Input 08v Vin 4v Bus < 100 uA 08 \%
Voltage Driver
High Level Receiver osv Viy 16 mA Receiver output 165 225 2 65 \%
Thteshold DM7838 <04v
Migh Level Receiver o8v Vi 16 mA Receiver output 180 225 250 \
Thieshold DM8838 <04V
Low Level Receiver o8sv Vm -400 uA Receiver output 097 130 163 \Y
Thieshold DM7838 >24v
Low Level Receiver o8v V.(H -400 uA Receiver output 105 130 155 \Y
Thieshold DM8838 >24v
Logic "“1"" Input 55V 55V 1 mA
Current  Disable
and Drwer
Logic “1" Input 24v 24v 40 uA
Current  Disable
and Driver
Logic 0" Input 04v 04v -16 mA
Current  Disable
and Driver
Maximum Bus osv o8v 4v Vee = Vy 20 100 MA
Current
Maximum Bus os8v osv 4V Vee =0V 2 100 MA
Current v
Low Level Bus o8v 2v 50 mA ! 04 07 \
Voltage
Logic 1" Output osv osv 05V -400 uA 24 \
Voltage Receiver
Logic 0" Output o8v 08v 4v 16 mA 025 04 \%
Voltage Receiver
Output Short Circurt o8sv o8v o5V ov Vee = Vi -18 -55 mA
Current  Recever
Supply Current ov 2v Per Package 50 70 mA
Input Diode Clamp -12mA -12mA -12mA Ta= 25°C -1 -15 \
Voltage
The following apply for Vee = 5V, TA = 25°C unless otherwise specified
Propagation Delays
Disable to Bus 1" Note 3 19 30 ns
Disable to Bus “0” Note 3 15 23 ns
Driver Input to Bus 1" Note 3 17 25 ns
Driver Input to Bus 0" Note 3 9 15 ns
Bus to Logic 1" Note 4 20 30 ns
Receiver Output
Bus to Logic “0"" Note 5 18 30 ns
Receiver Qutput

Note 1: Voltage values are with respect to network ground terminal Positive current is defined as current into the referenced

pin.

Note 2: For DM7838. V| =4.5V,Vy =55V, T =-55"C, TH=+125"C
For DM8838* V| =4.75V, Vy =5.25V, T =0°C, Ty = +70'C
Note 3: 9112 from bus pin to Vg and 20022 from bus pin to ground, CLoap = 15 PF total Measured from V| = 1.5V to
Vgus = 1.5V, V|n = 0V to 3.0V pulse.
Note 4: Fan-out of 10 load, CLoaD = 15 PF total Measured from V| = 1.3V to VoyT =15V, V| = 0V to 3.0V pulse
Note 5: Fan-out of 10 load, Coap = 15 PF total Measured from V| = 2.3V to VoyT =1 5Y, V| = OV to 3 OV pulse.
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S | Line Drivers/Receivers
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LM1488 quad line driver

general description features

The LM1488 is a quad line driver which converts ® Current limited output +10 mA typ
standard DTL/TTL input logic levels through: one ® Power-off source impedance 30052 min
stage of inversion to output levels which meet-EIA = Simple slew rate control with external capacitor
Standard No. RS-232C and CCITT Recommenda- = Flexible operating supply-range

tion V. 24, .

Inputs are DTL/TTL compatible

schematic and connection diagrams

ov
Sa a2 Dual-In-Line Package
mru'o—,:—l- v
1 0 ji‘“ [M 13 Jﬂ 1 10 ls I!
mruxo—'&—- L
j'm :'R]
C “"lv% ouTPuT
& W
. K ¥
E »l
Ll
R4
¥ !!mn m

(3] ]Em

* '{:‘" 1 2 3 4 s s 7

\ [ I GND
s v
e
3 3w 3y
. TOPVIEW
—ov Order Number LM1488J
14 cIRCUIT See Package 16

typical applications

RS232C Data Transmission

TADTL  1aLmiass Rahdie s TLDTL

—-—— —

=21 Y] o o S
== ) -1

.
INTERCONNECTING
118 Lw1ase/ CABLE I
T 14894 = TUoTL

 hmie SR -
J— == - ==
A _F== G_ e

1/8 LM1488

INTERFACE DATA -
TERMINAL EQUIPMENT = SIGNAL GROUND

iH

*OPTIONAL FOR NOISE FILTERING
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LM1488

absolute maximum

Supply Voltage
V+
V-

Input Voltage (Vn)

Output Voltage

Power Derating (Note 2)

(Package Limitation, J Package)
Derating above T = +25°C (1/0,,)
Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

ratings

(Note 1)

1 +15V

b =16V i i

~16V SV < 7.0V

RETR] 16V

1000 thm fe

6.7 mW/°C

0°C to +75°C
-65°C to +175°C
300°C

electrical characteristics (Note3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic “0" _
Input Current Vin =0V 10 13 A
Logic “1" _
Input Current Vi = +6.0V .005 10.0 7y
vt=90V 5 v
High Level RL = 30kQ V= -9.0V 6.0 0
Output Voltage Viy =08V Vvt=13.2v
V- = 132V 9.0 10.5 v
vt=9.0v
- -6.0 -6.8 v
Low Level R_ = 3.0kQ V7 =-9.0v
Output Voltage Vin =19V vt =13.2v
-9, -10. v
VT =-132V 50 05
High Level Output Vour =0V 60 _ _ A
Short-Circuit Current Vin =08V 6.0 100 120 m
Low Level Output Vout =0V A
Short-Circuit Current Vin=19V 6.0 10.0 120 m
Vt=VT =0V
Output Resistance Vour = £2V 300 Q
V=90V, V =-9.0V 15.0 20.0 mA
Vin =19V V=12V, Vo= -12v 19.0 25.0 mA
Positive Supply V=15V, V™= -15V 25.0 34.0 mA
Cc‘;"e’“ Open) V¥ =9.0V, V"= 9.0V 45 6.0 mA
(Output Open. Vin = 0.8V VE =12V, V= -12v 55 7.0 mA
: V*=15V, V™ = -15V 8.0 12,0 mA
V*=9.0V, V™ = -9.0V -13.0 -17.0 mA
Vin = 1.9V V=12V, V"= -12v -18.0 -23.0 mA
Negative Supply V=18V, V™= -5V -25.0 -340 . mA
[
(g‘:':':t Open) V¥ =90V, V" =-9.0V -.001 -1.0 mA
putoe Vin=08V  1V*=12v, v =-12v -.001 -1.0 mA
V* =15V, V™ =-15V -.01 -25 mA
Power Dissipation V=90V, V =-90V 252 333 mw
patio V*=12v, Vo= -12v 444 576 mw
Propagation Delay R_=3.0kQ Cp=15pF, Ta=25° 230 350 ns
0“1 (tpgq)
Propagation Delay o
e R_=30kQ C_=15pF, To=25°C 70 175 ns
to 0" (tpgo)
Rise Time (t,) R_=30kQ C_=15pF, To=25° 75 100 ns
Fall Time (t¢) RL=3.0k2 C_=15pF, To=25°C 40 75 ns

Note 1: Voltage values shown are with

referenced pin.

respect to network ground terminal. Positive current is defined as current into the

Note 2: The maximum junction témperature of the LM1488 is 150°C. For operating at elevated temperatures the cavity

Dual-In-Line Package (J) must be derated based on a thermal resistance of 85°C/W, junction to ambient,

Note 3: These spfcnﬁcations apply for vt - 4g0v e 1%, V= =9.0V + 1%, Ta = 0°C to +75°C unless otherwise noted. All
typicals are for V' = 9.0V, V™ = -9.0V, and Tp = 25°C.




applications

By connecting a capacitor to each driver output

the slew rate can be controlled utihzing the output

current limiting characteristics of the LM1488.

For a set slew rate the appropriate capacitor value

may be calculated using the following relationship,
C = lgc (AT/AV)

where C 1s the required capacitor, Igc Is the short
circuit current value, and AV/AT s the slew rate. "

typical applications (con’t)

DTL/TTL-to-MOS Translator

RS232C specifies that the output slew rate must
not exceed 30V per microsecond. Using the worst
case output short circuit current of 12 mA in the
above equation, calculations result in a required
capacitor of 400 pF connected to each output.

DTL/TTL-to-HTL Translator

+2v +12v
1/4 LM1488 1/4 LM1488
oTLTTL MOS 0UTPUT oTLTTL HTL OUTPUT
INPUT 10V T0-04V INPUT 07V T0 10V
-12v -12v “12v =
DTL/TTL-to-RTL Translator
+H2v
1/8 LM148s
DTUTTL RTL OUTPUT
INPUT S0V T3V
-12v «30v =
ac load circuit switching time waveforms
' 3ov
% 15v SN
Vi Vour ™ ov
tha0 toar
3K 15 pF* Vour

*C,. includes probe and g capacitance

typical performance characteristics

Output Voltage and Current-Li

1, and t; are measured between
10% and 90% of the output

-

waveform

miting Characteristics

15 vt=1v % !
T 1 —ih”v\—»v*;w
£ NN V=9V
o N\ N
AR AVAN N7
s \ A\
e BTN \
E s
3 \
e8Iy \
L} . |

15 b I I ‘

6-12 8 4 0 4 8 1216

Vo, OUTPUT VOLTAGE (V)
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LM1489/LM1489A

N

N

Line Drivers/Receivers

LM1489/LM1489A quad Iine‘l‘?receiver

general description

The LM1489/LM1489A are quad line receivers

features

designed to interface data terminal equipment with

data communications equipment. They are con-

“Four totally separate receivers per package

. ?rogrammable threshold
structed on a single monolithic silicon chip. These .
devices satisfy the specifications of EIA standard - -— i .
No. RS232C. The LM1489/LM1489A meet and Built-in input threshold hysteresis
exceed the specifications of MC1489/MC1489A e " .
and are pin-for-pin replacements. The LM1489/ ® “Fail safe” operating mode
LM1489A ‘are available in 14 lead ceramic dual-
in-line package. 8 |nputs withstand 30V
schematic and connection diagrams Dual-In-Line Package
RESPONSE RESPONSE
Vee IN;IJV CONTROL OU'L'UY l?l:l" CONTROL OIIY:I"
(1/4 OF UNIT SHOWN) QO Veo I“ ||1 12 1" 10 9 |l
2 P4
9K 5K K
<

RESPONSE

<
-H 0UTPUT

CONTROL

axK

INPUT
>
:: 10K
3

LM1489:
LM1489A:

Re = 10K
R = 2K

ac

RESPONSE CONTROL
= OPEN

PULSE
GENERATOR

VW\—

outPuT

7

e
T

Veo

VWV
Fd

INCLUDING
JIG AND PROBE

typical applications

T2/0TL

TERMINAL EQUIPMENT

1/8 LM1ass

O GND

test circuit and voltage waveforms

B
-

L

4 s 6 7

INPUT RESPONSE OUTPUT INPUT RESPONSEQUTPUT  GND
A CONTROL A 8 CONTROL &
A )

TOP VIEW

Order Number LM1489J or LM1489AJ
See Package 16

INPUT ’

v
\50%
| o
t, p—
90%
15V
0%

LT
L

o0

174 LM1489/
LM1489A

TLTL

==

-——
_—t.s

———n
==3 -
=2 e
INTERCONNECTING
1/8 L1489/ CABLE
TUoTL LM1489A
{"I-__ l
- == j:
N
INTERFACE DATA " SIGNAL GROUND =

- TAOTL
Pl N
e =22
R e
/4 LM1as8
MoDEM

*Optional for noise filtering.

RS232C Data Transmission

L.

LT

174 Lm14as/
A

MOS to T2L/DTL Translator
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absolute maximum ratings (Note 1)

The following apply for Ta = 25°C unless otherwise specified.

Power Supply Voltage ov Power Dissipation (Note 2) 1w
Input Voltage Range +30V Operating Temperature Range 0°C to +75°C
Output Load Current 20 mA N ‘§torage Temperature Range -65°C to +175°C

electrical characteristics (Note3)
LM1489/LM1489A The following apply for Vo =50V + 1%, 0°C < Ta < +75°C unless otherwise specified

PARAMETER CONDITIONS e Ln.:.l:(:sg MAX WMIN LN;L‘:QA MAX UNITS
Input High Threshold Voltage | Ta = 25°C, Vour < 045V; loyr = 10mA 10 15 175 225 \
Input Low Threshold Voltage Ta=25°C,Voyr =25V, lgyr=-05mA| 075 125 075 125 V A
Input Current VN = +25V ) +36 +56 +83 +36 +56 +83
Vin = =25V -36 -56 -8.3 -36 -56 -83 mA
Viy =+3V +043 +053 +043 +0563
Vi =-3V -043 -053 -043 -053 ™A
Output High Voltage Vin=075V, loyr=-05mA 26 38 50 26 38 50 A
Input = Open, loyt = -05mA 26 38 50 26 38 50 \
Output Low Voltage Vin=30V, lgy7=10mA 033 045 033 045 v
Output Short Circ}ut Current Vin = 0.75V 3.0 30 mA
Supply Current Vin=50V 14 26 14 26 mA
Power Dissipation Vn =5.0V 70 130 70 130 mW
LM1489/LM1489A: The following apply for Vec =50V £ 1%, T, = 25°C
Input to Output “’High" R, =3.9k (Figure 1) (AC Test Circut) 28 85 28 85 ns
Propagation Delay (tpgq)
Input to Output “Low’" Ry =390Q (Figure 1) (AC Test Circurt) 20 50 20 50 ns
Propagation Delay (tyq0)
Output Rise Time Ry =39k (Figure 1} (AC Test Circuit) 10 175 110 175 ns
Output Fall Time Ry =390%2 (Figure 1) (AC Test Circuit) 9 20 9 20 ns

Note 1: Voltage values shown are with respect to network ground terminal. Positive current 1s defined as current into the

referenced pin.

Note 2: For operation at elevated temperatures, the device must be derated based on a 125°C maximum junction temperature
and a thermal resistance of 85°C/W junction to case.

Note 3: These specifications apply for response control pin = open.
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LM55107A/LM55108A Series

" sensing in a broad range of system applications.

S Line Drivers/ Recelyers

A

N

LM55107A/LM75107A,LM55108A/LM75108A,
LM163/LM363 dual line receivers
LM75207,LM75208,LM363A dual MOS sense amplifiers

A

general description ‘features

The nine products described herein are TTL High speed 17 ns typ

compatible dual high speed circuits intended for TTL compatible

While the primary usage will be for line receivers Input sensitivity £10 mV or 25 mV

or MOS sensing, any of the products may effec-
tively be used as voltage comparators, level trgns~ High input impedance with normal Veg, or
lators, window detectors, transducer preamplifiers, Vee = OV

and in other sensing applications. As digital line
receivers the products are applicable with the
LM55109/LM75109 and LM55110/LM75110 com-
panion drivers, or may be used in other balanced
or unbalanced party-line data transmission systems.
The improved input sensitivity and delay specifi- Sensitivity guaranteed over full common-mode
cations of the LM75207, LM75208 and LM363A range

Input common-mode range 3V

Strobes for channel selection
TRI-STATE outputs for high speed buses

Dual circurts

make them ideal for sensing high performance ® Logic input clamp diodes
MOS memories as well as high sensitivity line 14 | el "
recewvers and voltage comparators. TRI-STATE® pin cavity or molded dual-in-line package
products enhance bused organizations. ® Standard supply voltages 5V
connection diagrams

Dual-In-Line Package Dual-In-Line Package

INPUT INPUT OUTPUT  STROBE INPUT INPUT OUTPUT  STROBE
2A 28 NC 2 2 2A 28 NC 2y 2

Vee Vec

I" 13 12 Ill |ﬂ 9 g 1 13 I‘Z lﬂ Jll |! 8

1 2 3 4 5 6 7 1 2 3 4 5 6 7

INPUT INPUT NC OUTPUT  STROBE  STROBE GND INPUT INPUT NC OUTPUT  STROBE  DISABLE GND
1A 18 v 16 s 1A 18 1Y 16 D
TOP VIEW TOP VIEW
Order Number LM55107AF or LM55108AF Order Number LM163J, LM363J,
See Package 4 or LM363AJ
. Order Number LM55107AJ, LM75107AJ, See Package 16
LMS55108AJ, LM75108AJ, LM75207J or LM75208J . Order Number LM363N or LM363AN
See Package 16 See Package 22
Order Number LM75107AN, LM75108AN, LM75207N or LM75208N
See Package 22
product selection guide
TEMPERATURE- -56°C < Tp < +125°C 0°C < T <+70°C
PACKAGE- CAVITY DIP CAVITY OR MOLDED DIP
INPUT SENSITIVITY- +25 mV +26 mV +10 mV
OUTPUT LOGICY
TTL Active Pull-up LM55107A LM75107A LM75207
TTL Open Collector LM55108A LM75108A LM75208
TTL TRI-STATE LM163 LM363 LM363A
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absolute maximum ratings

Supply Voltage, Vec' v Strobe Input Voltage 5.5V
Supply Voltage, Vcc™ -7v Storage Temperature Range —65°C to +150°C
Differential Input Voltage 6V Power Dissipation 600 mW
Common Mode Input Voltage +5V Lead Temperature (Soldering, 10 sec) 300°C

operating conditions

S V8OLSSW1/VLOLSSN1

T Lmssio7A, LM75107A, LM75207
LM55108A, LM75108A, LM75208
. .. Lm163 LM363, LM363A
MIN A NOM MAX MIN NOM MAX
. o
Supply Voltage VCC+ 4 5V 5V 5.5V 4 75V 5V 525V =
Supply Voltage Vog™ -asv -5V -5 5V 475V -5V -5 25V g
Operating Temperature Range -55°C to +125°C 0°C to +70°C

typical applications

Line Receiver Used in a
’Party-Line or Data-Bus System

RECEIVERS

STROBE

TWISTED PAIR
TRANSMISSION

[ ] —‘ A~ -_‘ /lllﬁ
= = f
n ‘\I’ |\I' \/ i‘zo/z
\ v \lL
A A | 1"“_'
r I n nog
= Qo I I 1\ Q=
U L IR

LINE RECEIVERS ARE
LM75107/LM75108
R LM1
INHIBIT o
LINE DRIVERS ARE
LMS5109/LMG5110
OR OM7831

DRIVERS

Line Receiver Used in MOS Memory System

>
>

]
>
>

B0

>
£
100
MHO025. b
MH0026
100
/ 0 DUMMY
SENSE LINE
THRESHOLO  STROBE
T
VOLTAGE
TTLTO MoS MMI103 MOS MEMDRY ARRAY MOS TO TTL RECEIVERS (LW75208).

DRIVERS
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LM55107A/LM55108A Series

schematic diagrams ' .

LMS55107AA:M75107A, LM75207
LM55108A/LM75108A, LM75208

e
LT

Vee* O 4-—— Q§———==-- [
Wl
3 ¥ S
S < H v my
L ¢ S | . 16K 3
w$ 1 ! > e

> ! >
) ™ 59K I < ; “ '{ '
| Q85K » H
> . .-

> <
J/ ::osx

< oy
4 ' |
o [ H
7'y " l; i
22; |
1]

INPUT B [ ouTPUT
Qw0
INPUT A O <

-
3
Qax
S
|
|
|
\
L | ; . O GND

AAA
VWA
=

Sk Sk

e < L . 4
";\i N E v : O STROBE G

< f f‘ g ﬁ O STROBE S
Vec™ O V.

Note 1: 1/2 of the dual circust is shown.
Note 2: *Indicates connections common to second half of dual circuit,
Note 3' Components shown with dash lines are applicable to the LM55107A, LM75107A, and LM75207 only.

LM163/LM363, LM363A

Vec! O o—o
3
< L <
> < > 120
< < <
qmn Q10 ::IEK b3
>
<
3
b N Qe {
soc |

|/ E:IEK

INPUT B < OUTPUT

>
5:5511 }
l >
INPUT A O- ::m
<
-O GND

< g O STROBE G
J;k Sk N N

<

(153 16K
< 4K

—) N
M I o

Ve~ O

Note 1 1/2 of the dual circurt 1s shown.
Note 2 *Indicates connections common to second half of dual circurt
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E
LM55107A/LM75107A, LM55108A/LM75108A g
. . .
dc electrical characteristics Ty <Ta <Tuax) 3
MIN > TA > TMAX o
o L LIMITS ;
St N
PARAMETER * CONDITIONS ;7 12, LM55107A/LM75107A LM55108A/LM75108A UNITS ~
. MIN TYP MAX MIN TYP MAX E
- i
High Level Input Current Vet = Max, Vee™ = Max, H
Into 1A, 1B, 2A or 28 (1)) Vio =05V, Vig = =3V to 3V 0 7% 30 s uA g
Low Level Input Current Veet =Max, Vee™ = Max, & —10 _ -t
Into 1A, 18, 2A or 2B (I, ) Vip =2V, Vic = -3Vt 3V | 10 BA [«
High Level Input Current Veet = Max, Vee™ = Max,, . € ol
It 1G or 26 (1) Vine) =28V S G 40 40 HA >
H H(S) !
High Level Input Current Veet = Max, Vee™ = Max, 1 (/)
Into 1G or 2G (I Vins = Max Voot ! mA ®
Low Level Input Current Vcc+ =Max, Vge ™ = Max, :-
Into 16 or 26 (1,,) Vicw) =04V e e mA @
[N 1L(s)
High Level Input Current Veet = Max, Ve ™ = Max, 80 o
Into'S () Vin =24V % HA
High Level Input Current Vcc+ = Max, Ve ™ = Max, 2
Into S (I14) Vins) = Max Vee* 2 mA
Low Leve! Input Current Veet = Max, Vee™ = Max, _ »
Into S (1) Vi =04V 32 32 mA
Veet =Min, Vee™ = Min,
High |
V:ta;:"(fl 0”)""" ILoao = —400uA, Vip = 25 mV, 24 v
oH Vic = =3V to 3V
Vet =Min, Vee™ = Min,
\"/z"':a';z"f\‘lo";"“‘ lsmk = 16 mA, Vyp = —25 mV, 04 04 v
oL Vic = -3V to 3V
High Level Output Veet =Min, Vge™ = Min
Current (lon) Vou = Max Vet 20 HA
Short Circuit Output ¥ - _ _
Current (log) Vee™ = Max, Vee ™ = Max 18 70 mA
High Logic Level Supply Veet = Max, Vee ™ = Max,
Current From Ve (lcen™) Vip =26 mV, T, = 25°C 8 % 18 % mA
High Logic Level Supply Vee? = Max, Ve ™ = Max, _ _ _ _
Current From Ve (leen™) Vip =26 mV, T, =25°C 84 15 84 15 mA
Input Clamp Voltage on Veet =M, Vee™= Min, _ _ _ _
GorS(v)) Iy ==12mA, T4 = 25°C ! 15 ! 15 v
ac switching characteristics (vcc* =5V, Vo™= -5V, Ta = 25°C)
LIMITS
PARAMETER CONDITIONS LM55107A/LM75107A LM55108A/LM75108A UNITS
MIN TYP MAX MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and Ry =390%, C_ = 50 pF 17 25 ns
B to Output (Note 1) (tp, 1 (p))
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R =390L, C_ = 15 pF 19 25 ns
B to Output (Note 1) (tp i (p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and Ry =390%, C__ =50 pF 17 25 ns
B to Output (Note 1) (tpny(p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R_ =3908, C_ = 15 pF 19 25 ns
B to Output (Note 1) (tpui (o))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R_ =390%, C_ =50 pF 10 15 ns
Output (tpLns))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R_=390Q,C_=15pF | 13 20 ns
Output (tpLs))
Propagation Delay Time, High to Low
Level, From Strobe Input G or S to R_ =390%2, C_ =50 pF 8 15 ns
Output (tpy(s))
Propagation Delay Time, High to Low
Level, From Stiobe Input G or S to Ry =390%2, C_ = 15 pF 13 20 ns
Output (tpnL(s))
Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from O mV on input to 1.5V on output.




LM55107A/LM55108A Serie

LM75207, LM75208
dc electrical characteristics (0°c<T, <+70°C)

. LIMITS
-t
PARAMETER . CONDITIONS H LM75207 LM75208 | UNITS
—
} MIN TYP MAX MIN TYP MAX
High Level Input Current Veet = Max, Ve ™ = Max, ! YY) .
Into 1A, 18, 2A or 2B (1) Vip =05V, Vic = 3V 10 3V | vl 72 75 30 75 A
Low Level Input Current Veet = Max, Ve ™ = Max, ' P “10 o
Into 1A, 18, 2A or 28 (I, Vi = =2V, Vg = -3V 10 3V i P 0 KA
High Level Input Current Vee' = Max, Vee™ = Max, Xl
into 1G or 2G (l) Ving) = 24V 40 40 A
High Level Input Current Veet = Max, Voo™ = Max, W
It 1G or 2G (I4) Vince) = Max Ve * ¢ ! ! mA
H 1H(S) ax Vee
Low Level Input Current Veet = Max, Vee™ = Max, 16
Into 1G or 2G (1, ) Vieis) =04V 16 mA
High Level Input Current Vcc‘ = Max, Ve~ = Max,
Into'S (hy) Vi =24V 80 80 uA
High Level Input Current Veet = Max, Vo™ = Max, 5
Into S (1) Vires) = Max Vee* 2 ma
Low Level Input Current Veet = Max, Ve ™ = Max, .
Into S (1) Vi =04V 32 32 mA
Veet = Min, Vg™ = Min
High cc . Vee .
1gh Level Output ILoap = ~4004A, V,p = 10 mV, 24 v

I \Y
Voltage (Vou) Vic =3V to, 3V
Veet =Min, Voo™ = Min,

Low Level Qutput lsink = 16 MA, Vi = —10 mV, 04 04 v

Voltage (Vo) Vic = -3V to 3V
High Level OQutput Veet =Min, Vee™ = Min
Current (loy) Vou = Max Vet 250 HA
Short Circuit Output +_ - _ —
Current (los) Vee ™ = Max, Ve ™ = Max 18 70 mA
High Logic Level Supply Vcc* = Max, Vge ™ = Max,
Current From Ve (lcon™) Vip =10 mV, T, = 25°C 18 30 18 30 mA
High Logic Level Supply Vcc+ = Max, V¢e ™ = Max,
84 = -
Current From Ve (lecn™) Vip =10mV, T, = 25°C 8 15 -84 15 mA
Input Clamp Voltage on Veet =Min, Vg™ = Min, - s - 1§ v
GorS(V)) Iy ==12mA, Ty = 25°C
ac switching characteristics (vec* =5V, V™= -5V, Ta = 25°C)
LIMITS
PARAMETER CONDITIONS LM75207 LM75208 UNITS
MIN TYP MAX MIN TYP MAX

Propagation Delay Time, Low to High
Level, From Differential Inputs A and R, =470Q,C_ = 15pF 35 ns
B to Output (Note 1) (te, (o))
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R, =4708,C_ = 15 pF 35 ns
B to Output (Note 1) (tp (o))
Propagation Delay Time, High to Low -
Level, From Differential Inputs A and R_ =4708,C_ = 15 pF 20 ns
B to output (Note 1) {tpny (o))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R =470Q,C_ =15 pF 20 ns
B to Output (Note 1) {tpny (o))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R =4708,C_ = 15 pF 17 ns
Output (tpLps))

Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R =470Q,C_ =16 pF 17 ns
Output (tpLr(s))

Propagation Delay Time, High to Low
Level, From Strobe Input G or S to R, =470, C_ =15 pF 17 ns
Output (teni(s))

Propagation Delay Time, High to Low X
Level, From Strobe Input G or S to R_ =4708,C_ =15 pF ‘ 17 ns
Output (tpHi(s)) '

Note 1: Differential input is +10 mV to —30 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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E
LM163/LM363 b
a
dc electrical characteristics (Tyn <Ta <Tmax) o
LIMITS” ;
PARAMETER CONDITIONS . LM163/LM363 UNITS N
+ -
N A . MIN TYP MAX g
+ = -=
High Level Input Current Vee Max, Vcc— Max, 3 75 uA (4]
Into 1A, 1B, 2A or 2B (I)yy) Vip =05V, V¢ =-3V !O’3V (3]
i
Low Level Input Current Vee™t = Max, Vee ™ = Max/ -10 HA 3
Into 1A, 1B, 2A or 2B (l;.) Vip =2V, V\c = -3V to 3V w
High Level Input Current Veet = Max, Vee™ = Max >
Into 1G, 2G or D (1) Vi) =24V ; 40 HA
High Level Input Current Vee* = Max, Ve ™ = Max, 1 mA (7]
Into 1G, 2G or D (I, Vins) = Max Vee* 2
Low Level Input Current Veet = Max, Vee™ = Max, -
-16 A
Into D (1,,) Vico =04V m g
Low Level Input Current Veet = Max, Ve ™ = Max, —a0 uA
Into 1G or 2G (1,.) Vino =2V, VL) =04V
Low Level Input Current Veet = Max, Ve ™ = Max, 16 mA
Into 1G or 2G (1)) Vit =08V, V g =04V

Veet = Min, Vee™ = Min,
lLoap =2 mMA, Vg =25mV, 24 \
ViLp) =08V, Vc = -3V to3V

High Level Output
Voltage (Vou)

Veet =Min, Vee™ = Min,

Low Level Output lsink = 16 mA, V,p = =25 mV, 04 v

Voltage (Vo) Vit =08V, Vic = -3V to 3V
Output Disable Current Veet = Max, Ve ™ = Max, 40 uA
(lop) Vi =2V, Vout =24V
Output Disable Current Veet = Max, Vee™ = Max, 40 uA
{lop) Vil = 2V, Voyut =04V
Short Circuit Output Vcct =Max, V,_p) =08V, _18 ~70 mA
Current (log) Vee™ = Max
High Logic Level Supply Veet = Max, Ve ™ = Max,
Current From Vet (leen ) Vip =26 mV, Ta = 25°C 28 40 mA
High Logic Level Supply Vee* = Max, Vee ™ = Max, -84 -15 mA
Current From Vee™ (leen ™) Vip =25mV, T5 =25°C
Input Clamp Voltage on Veet =Min, Ve ™ = Min, 4 15 v
Gor D (V)) Iy =—12mA, T4 =25°C

. " . . _ °

ac switching characteristics (vt =5V, Vec~=-5V, T =25°C)
LMmITs
PARAMETER CONDITIONS LM163/LM363 UNITS
MIN TYP MAX

Propagation Delay Time, Low to High
Level, From Differential Inputs A and Ry =390Q, C_ =50 pF 17 25 ns
B to Output (Note 1) (tp_ (o))

Propagation Delay Time, High to Low
Level, From Differential Inputs A and RL =390Q, C_ =50 pF 17 25 ns
B to Output (Note 1) (tpy o))

Propagation Delay Time, Low to High
Level, From Strobe Input G to R_ =390%2, C_ =50 pF 10 15 ns
Output (tpyns)!

Propagation Delay Time, High to Low
Level, From Strobe Input G to Ry =390%2, C_ - 50 pF 8 15 ns
Output (teni s}

Disable Low to High to Output High

oot o R_ =390, C_ =5pF 20 ns
tDo.s(a;:e(l‘.:::v)(o High to Output Low R, = 39092, C, = 5 pF 30 ns
2;'5:?;: F::g:‘ :o Low to Output Off R, = 1kt0 0V, C_ = 50 pF 25 ns
Disable High to Low to Output Off R, = 3909 C, = 50 pF 25 ns

to Low (tyq)

Note 1: Differential input is +100 mV to -100 mV pulse Delays read from O mV on input to 1 5V on output
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LM55107A/LM55108A Series

LM363A

dc electrical characteristics (0°c<T, <+70°C)

LIMITS
PARAMETER CONDITIONS LM363A UNITS
MIN TYP MAX

High Level Input Current Vee* = Max, Vo™ = Max, 30 75 uA
Into 1A, 1B, 2A or 2B (l,) Vip =05V, V¢ =3V to 3V
Low Level Input Current Veet = Max, Ve ™ = Max, 0 A
Into 1A, 1B, 2A or 2B (1) Vip =72V, Vic = ~3V to 3V H
High Level Input Current Veet = Max, Vg™ = Max,
Into 1G, 2G or D (144) Vin =24V 40 uA
High Level Input Current Vee' = Max, Vee ™ = Max, . A
Into 1G, 2G or D (I,,4) Vins) = Max Vet
Low Level Input Current Vcc+ = Max, V¢c ™ = Max, 16 mA
Into D (1) ViLip) =04V
Low Level Input Current Veet = Max, Vee ™ = Max, a0 A
Into 1G or 2G (1) Vi) = 2V, Vg = 04V H
Low Level Input Current Veet = Max, Vee ™ = Max, 16 mA
Into 1G or 2G (I,.) ViLo) =08V, ViLg) =04V
High Level Output Veet = Min, Vee™ = Min,
Voltage (Vou) lLoap =—2MA, Vip =10 mV, 24 Y

Vil =08V, Ve = =3V to 3V
Low Level Output Veet = Min, Vee™ = Min,
Voltage (Vo ) Ising = 16 MA, Vip ==10 mV, 04 Vv

Vil =08V, Vic = -3V to 3V
Output Disable Current Veet = Max, Ve ™ = Max, 40 A
(lop) Vino) = 2V, Vout =24V M
QOutput Disable Current Veet = Max, Vee™ = Max, . A
(lop) Vi) =2V, Vour =04V s
Short Circuit Output Vet =Max, Vo) =08V,
Current (log) Vee™ = Max 18 -70 mA
High Logic Level Supply Veet = Max, Vee ™ = Max,
Current From Vee* (leent) Vip =10 mV, Ta =25°C 28 40 mA
High Logic Level Supply Veet = Max, Vo™ = Max,
Current From Vee™ (leen ™) Vip =10 mV, Ta = 25°C -84 =16 mA
Input Clamp Voltage on Veet =Min, Vee™ = Min,
GorD (V) Iy =-12 mA, T, = 25°C -1 16 v

. . . .
ac switching characteristics (vcct=5V, Ve =-5V, T4 =25°C)
LIMITS
PARAMETER CONDITIONS LM363A UNITS
MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R =470, C_ = 15 pF 35 ns
B to Output (Note 1) (tp_1(p))
Propagation Delay Txmé, High to Low
Level, From Differential Inputs A and R_=470Q,C_ =15 pF 20 ns
B to Output (Note 1) (tpyy (p))
Propagation Delay Time, Low to High
Level, From Strobe Input G to RL =470Q, C_ = 15 pF 17 ns
Output (tp ()
Propagation Delay Time, High to Low
Level, From Strobe Input G to RL =4708,C_ = 15 pF 17 ns
Output (tey (s))
Disable Low to High to Output High
RL =470Q,C_ =5pF
to Off (ty) - L=op 20 ns
Disable Low to High to Output Low
=4 =
10 Off (ton) R, =470Q,C_=5pF 30 ns
Disable' High to Low to Output Off _ N
to High (ty) R =1kto OV, C_ = 15 pF 25 ns
| ff

Disable High to Low to Output Of Ry = 4708, C, = 15 pF 2% ns

to Low (tyq)

Note 1: Differential input is +10 mV to =30 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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LM55109/LM75109, LM55110/LM75110 dual line drivers

general description

These products are TTL compatible high speed
differential line drivers intended for use in termi-
nated twisted-pair party-line data transmission
systems. They may also be used for level shifting
since output common-mode range 1s —3V to +10V.
An nternal current sink 1s switched to either
output dependent on input logic conditions. The
current sink may be turned off by appropriate
inhibit input conditions.

features

® Tightly controlled output currents over tem-
perature, Ve, and common-mode variations

® Current sink outputs

® Standard supply voltages

Line Drivers/Receivers

High speed 15 ns max

® Wide output common-mode range
® High output impedance

® |nhibits for party-line applications

6or 12 mA

® Dual circuits

5V

8 |nput clamp diodes

® 14 pin cavity or molded DIP

schematic diagram

L
h 4
e B‘ZJ
y 'y
x
GND O—4 :’
v
g

»l
L4

»)

connection diagram

Dual-in-Line Package

outeuT  ouTPUT YT OUTPUT  OUTPUT
04 12 o 2 v

Vec!

T o B T o B .

g 7 3 T g g 7

INPUT INPUT INWIBIT INKIBIT INPUT NPT GND
" " 1 2 n H

Top view
Order Number LM55109J, LM55110J,
LM75109J, or LM75110J

See Package 16

Order Number LM75109N or LM75110N
See Package 22

typical application

Party-Line Data Transmission System
RECEIVERS (LMSS/75107A LMSS/7SI108A LM163/363)
—_—

outPuT

14
L]

Note 1. 1/2 of the dual circuit shown
Note 2: *Indicates connections common to second half of curcurt.
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DRIVERS (LMSSIO/LMISIOf LNSSHO/LMISTI0)
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LM55109/LM75109, LM55110/LM75110

absolute maximum ratings operating conditions

MIN MAX UNITS
Supply Voltage, Vg™ v Supply Voltage (Vcc) .
Supply Voltage, Ve ™ -7V LM55109, LM55110 45 5.5 \%
Logic and Inhibitor Input Voltages 55V LM75109, LM75110 4.75 5.25 v
Common-mode Output Voltage -5V to 12V
Storage Temperature Range —65°C to +150°C Temperature (Ta) o
Power Dissipation 600 mW LM55109, LM55110 -55 +125 OC
Lead Temperature (Soldering, 10 sec) 300°C LM75109, LM75110 0 +70 c
dc electrical characteristics (Tyn <Ta <Tuax)

LIMITS
PARAMETER CONDITIONS LM55109/L.M75109 LM55110/LM75110 UNITS
MIN TYP | MAX MIN TYP | MAX

Positive Common Mode Output Voltage 0 10 1] 10 v
Negative Common Mode Output Voltage . 0 -3 0 -3 \
High Level Input Current Into 1A, 1B, Veet = Max, Vg™ = Max,
2801 28 (L)) Vinw =248V 40 40 HA
High Level Input Current Into 1A, 1B, Veo* = Max, Ve ™ = Max, 1 ' mA
2A or 2B (liy) Vin = Max Veet
Low Level Input Current Into 1A, 18, Veet = Max, Vo™ = Max, -3 -3 mA
2A 0r 2B (I, ) ViLw =04V
High Level Input Current Into 1C or Veet = Max, Vee™ = Max,

40 40 A
2C () Vinm =24V -
High Level Input Current Into 1C or Veet = Max, Vo™ = Max, T 1 mA
2C () Vg = Max Vee™*

Low Level Input Current Into 1C or Veet = Max, Ve ™ = Max,
2C () Viy =04V -3 -3 mA
High Level Input Current Into D Veet = Max Vee™ = Max,

80 . 80 A
() Ving =24V K
High Level Input Current Into D Vee? = Max, Vee™ = Max, 2 2 mA
() Ving =Max Vec*

Low Level Input Current Into D Vet = Max, Ve ™ = Max,

- -6 A

(hew) Viem =04V m
Vet = Max, Vg™ = Max, 7, 15 mA

On State Output Current (lg(on)) Voot = Min, Ve~ = Max 35 65 mA

Off State Output Current (lo oFf)) Veet =Min, Vee™ = Min 100 100 aA

Supply Current From Vet With _ _

Driver Enabled “cc*(om) ViLw) =04V, Vigy) =2V 18 30 23 35 mA

Supply Current From V™ With - - _ _ _

Driver Enabled (loe-cont) ViLw = 0.4V, Vigq = 2V 18 30 34 |-50 mA

Supply Current From Vet With - =

Driver Inhibited (Icc*(ore) ViLw) =04V, Vi =04V 8 2 mA

Supply Current From Vee™ With - - _ _

Drver Inhibited (Icc™(oFF)) Viw o.ttv, View =04V 10 17 mA

Input Clamp Voltage on Inputs or Veet =Min, Vg™ = Min, - 15 -1 15 v

Inhibits (V) Iy =—12mA, T =256°C :




ac switching characteristics (Vcct =5V, Vo™ =5V, T, =25°C)

LIMITS
PARAMETER CONDITIONS LM55109/LM75109 LM55110/LM75110 UNITS
MIN | TYP | MAX MIN | TYP | MAX

Propagation Delay Time, Low to High
Level, From Logic Input A or B to Ry =509, C_ =40 pF 9 15 9 15 ns
Output Y or Z (tpLu))

Propagation Delay Time, High to Low
Level, From Logic Input A or B to RL =508, C_ =40 pF 9 15 9 15 ns
Output Yor Z (tpu (1))

Propagation Delay Time, Low to High
Level, From Inhibitor Input C or D RL =509, C,_ =40 pF 16 25 16 25 ns
to Output Y or Z (tpy )

Propagation Delay Time, High to Low
Level, From Inhibitor Input C or D R, =508, C,_ =40pF 13 25 13 25 ns
to Output Y or Z (tpwy ()

OLLGZNT/0LLSSWT ‘' 60LSLINT/60LSSWT
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Line Drivers/Receivers

LM55121/LM75121 dual line drivers

general description

The LM55121/LM75121 are monolithic dual line
drivers designed to drive long lengths of coaxial
cable, strip line, or twisted pair transmission lines
having impedances from 50 to 500 ohms. Both
are compatible with standard TTL logic and
supply voltage levels.

The LM55121/LM75121 will drive terminated low
impedance lines due to the low-impedance emitter-
follower outputs. In addition the outputs are
uncommitted allowing two or more drivers to
drive the same line.

Output short-circuit protection is incorporated
to turn off the output when the output voltage
drops below .approximately 1.5V.

features

Designed for digital data transmission over 50
to 500 ohms coaxial cable, strip line, or
twisted pair transmission lines

TTL compatible

Open emitter-follower output structure for

party-line operation
Short-circuit protection

AND-OR logic configuration

High speed (max propagation delay time 20 ns)

Plug-in replacement for the SN55121 and the

8T13

connection diagram

Dual-In-Line Package

Vee 2F 2E 20 2¢ 28 2A 2y
I 16 15 14 13 12 1 10 9
1 2 3 4 5 6 7
1A 1B 1C 10 1E 1F v GND
TOP VIEW

Order Number LM55121J or LM75121J
See Package 17

Order Number LM75121N
See Package 23

30v

Vee

Note A The pulse generators have the following characteristics
Zoyr ~ 50, ty = 200 ns, duty cycle = 50%, t, = t; = 5.0 ns
Note B: Cp includes probe and ng capacitance

PULSE
GENERATOR
(NOTE A) [—IO QUTPUT
SHh €
1) 37 : l N (NOTE B)

typical performance

characteristics
Output Current vs Output Voltage
-300 T 7

Vee = 5.0V

T -250 Vi = 20V

E Ta=25°C

Z _m ﬁs

g N

3 150

5

E im0

o

o -8

: |

0 051015 20253.0354.04550
Vo — OUTPUT VOLTAGE (V)

truth table

INPUTS OUTPUT
A B C D E F Y
H H H H X X H
X X X X H H H
All Other Input Combinations L

H = high level, L =low level, X = irrelevant

ac test circuit and switching time waveforms
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absolute maximum ratings

operating conditions

(Notes 1 and 2) MIN MAX UNITS
Supply Voltage, Ve 6.0V Supply Voltage, Vg 4.75 5.25 v
Input Voltage 6.0V Temperature, Ta
Output Voltage 6.0V LM55121 55 +125 °C
Output Current -75 mA LM75121 (] +75 °c
Continuous Total Dissipation at (or below)
25°C Free-Air Temperature (Note 5) 800 mW
Lead Temperature (Soldering, 10 seconds) 300°C
electrical characteristics (Note3) Vcc =4.75V to 5.25V (unless otherwise noted)
PARAMETER CONDITIONS MIN TYP MAX UNITS
High Level Input Voltage (V) 20 \%
Low Level Input Voltage (V,_) 0.8 \"
Input Clamp Voltage (V,) Vee =5.0V, 1, =—12mA -1.5 \%
Input Breakdown Voltage V(gr): Vee =56.0V, 1, =10mA 55 \
High Level Output Voltage (Vou) Vi = 2.0V, loy =—75mA (Note 4) | 2.4 v
High Level Output Current (lon) Vee =5.0V, V,y =475V, Vou = 2.0V, | —100 —250 mA
Ta = 25°C (Note 4)
Low Level Output Current (Ig_) VL =0.8V, Vg =04V (Note 4) -800 UA
Off State Qutput Current (lg (orf)) Vee =0V, Vg =3.0V 500 HA
High Level Input Current () V, =45V 40 MA
Low Level Input Current (l,_) V, =04V —01 -16 mA
Short Circuit Output Current (log) Vee = 5.0V, T = 25°C -30 mA
Supply Current, Outputs High (Iccn) Ve =5.25V, All Inputs at 2.0V, 28 mA
Outputs Open
Supply Current, Outputs Low (lgcy ) Ve =5.25V, All Inputs at 0.8V, 60 mA
Outputs Open
switching characteristics V.. =50V, T, =25°C
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to High 1" 20 ns
Level Output (tp_ ) R =37Q,C_ =15pF
(See AC Test Circuit and Switching
Propagation Delay Time, High to Low Time Waveforms) 80 20 ns
Level Output (tpyy )
Propagation Delay Time, Low to High 22 50 ns
Level Output (tp ) Ry =379, C,_ = 1000 pF
(See AC Test Circuit and Switching
Propagation Delay Time, High to Low Time Waveforms) 20 50 ns
Level Output (tpy, )

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The
table of “Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: All currents into device pins are shown as positive, currents out of device pins shown as negative, all voltage values are
referenced with respect to network ground terminal, unless otherwise noted. All values shown as max or min on absolute
value basis. .

Note 3: Min/max limits apply across the guaranteed operating temperature range of -55°C to +125°C for LM55121 and 0°C
to +75°C for LM75121, unless otherwise specified. Typicals are for Vee =5.0V,Ta = 25°C. Positive current is defined as cur-
rent into the referenced pin.

Note 4: The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs
specified by the truth table for the desired output.

Note 5: For operating at elevated temperatures, the cavity DIP package (J) must be derated based on a thermal resistance of
+85°C/W, junction to ambient. The molded DIP package (N) must be derated based on a thermal resistance of +150°C/W,
junction to ambient.
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LM55122/LM75122
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Line Drivers/Receivers

LM55122/LM75122 triple line receivers

general description

The LM55122/LM75122 are triple line receivers
designed for digital data transmission with line
impedances from 5082 to 500L2. Each receiver has
one input with built-in hysteresis which provides a

features

Built-in input threshold hysteresis

High speed ... typical propagation delay time
20 ns

. ® Independent channel strobes
large noise margin. The other inputs on each ® Input gating increases applicati flexibili
receiver are in a standard TTL configuration. The .p gating reases pp.t fon ibility
LMB5122/LM75122 are compatible with standard ® Single 5.0V supply operation ,
TTL logic and supply voltage levels. ® Fanout to 10 series 54/74 standard loads
® Plug-in replacement for the SN55122 and the
8T14
connection diagram truth table
Dual-In-Line Package
T S A S R INPUTS ouTPUT
12 I A Bt S Y
H H X X L
X X L H L
L X H X H
L X X L H
X L H X H
X L X L H
H = high level, L = low level, X = rrelevant
1B input and last two lines of the truth table
are applicable to receivers 1 and 2 only
1 2 3 I4 ls In ]7 |n
1A IIB 2|R 25 2A 28 2¥ GND
TOP VIEW
Order Number LM55122J, LM75122J
See Package 17
Order Number LM75122N
See Package 23
ac test circuit and switching time waveforms
Vee 26V
- 1 e
GENERATOR A AL
(NOTE A) b— ouTPUT
>
<
S S50
1 motER) ]

Note A. The pulse generator has the following characteristics
2oyt ~ 509, ty = 200 ns, duty cycle = 50%, t, =t;= 50 ns.
Note B C, includes probe and jig capacitance
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2
absolute maximum ratings operating conditions g
-
(Notes 1 and 2) MIN  MAX  UNITS N
Supply Voltage, Ve 6.0V Supply Voltage, Ve 4.75 5.25 \" Q
I"p:: |Voltage 6.0V Operating Temperature, T [
A ;pz: S Input 55y LM55122 -55 +125 °c <
v By 8 + cc “
Output Voltage 6.0V LM78122 0 s (3]
Output Current +100 mA High Level Output Current, —-500 MA R;
Continuous Total Power Dissipation at (or loH N
below) 25°C Free-Air Temperature (Note 5) 800 mW Low Level Output Current, 16 mA
Storage Temperature Range —65°C to +150°C loL
Lead Temperature (Soldering, 10 seconds) 300°C

electrical characteristics (Note 3) V¢ = 4.75V to 5.25V (unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNITS
High Level Input Voltage (V,y4)
A, B, R, orS 2.0 v
Low Level Input Voltage (V,_)
A B, RorS 0.8 \
Hysteresis (V14 = Vo) Vee = 5.0V, Ta = 25°C
R (Note 7) 0.3 0.6 v
Input Clamp Voltage (V,)
A,B,orS Vee =50V, I, =-12mA -1.5 Vv
Input Breakdown Voltage (V(gg))
A, B,orS Vee =50V, 1, =10 mA 5.5
High Level Output Voltage (Vo) Viu =0V, V=08V, gy =-500uA, 2.6
(Note 4)
Via) =0V, Vi) =0V, Vi) =20V, 26 \
Vi(r) = 145V, (Note 8), loy =—500uA R
Low Level Output Voltage (Vg ) Vi =20V,V, =08V, lg_ =16 mA, 0.4 \"
(Note 4)
Via) =0V, V g =0V, V5 =20V, 0.4 v
Vi(r) =145V, (Note 9), lo = 16 mA 4

High Level Input Current (l;4)

A, B, orS V, =45V 40 MA

R V=38V 170 MA
Low Level Input Current (1, )

A,B,orS V, =04V -0.1 -1.6 mA
Short Circuit Output Current (log) Vee =5.0V,Tp = 25°C, (Note 6) -50 -100 mA
Supply Current (l¢¢) Vee = 5.25V 72 mA

switching characteristics v . =5.0v,T, =25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to High Level 20 30 ns
Output from R Input (tp ) (See AC Test Circuit and Switching

Propagation Delay Time, High to Low Level Time Waveforms) 20 30 ns

Output from R Input (tpy )

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range”’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Charactenistics’’
provides conditions for actual device operation.

Note 2: All currents into device pins are shown as positive, currents out of device pins shown as negative, all voltage values are referenced
with respect to network ground terminal, unless otherwise noted. All values shown as max or min on absolute value basis.

Note 3: Min/max limits apply across the guaranteed operating temperature range of —55°C to +125°C for LM55122 and 0°C to +75°C for
LM75122, unless otherwise specified Typicalsare for Voc =50V, Tp = 25°C Positive current 1s defined as current into the referenced pin.
Note 4: The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the truth
table for the desired output

Note 5: For operating at elevated temperatures, the cavity DIP k (J) has a of +150°C and must be
derated based on a thermal resistance of +85°C/W, junction to ambient. The molded DIP pack (N) has a i i

of +150°C and must be derated based on a thermal resistance of +150°C/W, junction to ambient

Note 6: Not more than one output should be shorted at a time

Note 7: Hysteresis 1s the difference between the positive going input threshold voltage, VT4, and the negative going input threshold
voltage, VT_.

Note 8: Receiver input was at a high level immediately before being reduced to 1.45V.

Note 9: Receiver input was at a low level immediately before being raised to 1.45V.
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LM55122/LM75122

typical performance characteristics

typical applications

L s

Output Voltage vs Receiver Input Voltage

Vo — OUTPUT VOLTAGE (V)

a0
1

35 - Vec =50V
NO LOAD
30 [' Ty = +25°C

25
20
15

Vi Y| Vi 4

1.0
05
0

0 020406081012141618 20
V, — INPUT VOLTAGE (V)

—ramz_ |

Lt

Single-Ended Party Line Circuits

THE HIGH GAIN AND BUILT IN HYSTERESIS OF THE LM55122/
LM76122 LINE RECEIVERS ENABLE THEM T0 BE USED AS
SCHMITT TRIGGERS IN SQUARING UP PULSES

Pulse Squaring
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LM75123 dual line driver

general description

The LM75123 is a monolithic dual line driver
designed specifically to meet the 1/0O interface
specifications for IBM System 360. It is com-
patible with standard TTL logic and supply voltage
levels.

The low-impedance emitter-follower outputs of
the LM75123 enable driving terminated low im-
pedance lines. In addition the outputs are un-
commited allowing two or more drivers to drive
the same line.

Output short-circuit protection is incorporated
to turn off the output when: the output voltage
drops below approximately 1.5V.

Line Drivers/Receivers

features

m Meet IBM System 360 1/0 interface specifica-
tions for digital data transmission over 5082 to
50052 coaxial cable, strip line, or terminated
pair transmission lines

® TTL compatible with single 5.0V supply
® 3.11V output at lgy = —59.3 mA

® Open emitter-follower output structure for
party-line operation

® Short circuit protection
® AND-OR logic configuration

® Plug-in replacement for the SN75123 and the
8T23

connection diagram

Dual-In-Line Package

Vee 2 2% 0 2 28 20 2y
|1ﬁ 15 14 13 12 1 10 9
1 2 3 4 5 6 7 8
1A 18 1 10 1E 1F 1 GND
TOP VIEW
Order Number LM75123J

See Package 17

Order Number LM75123N
See Package 23

typical performance

characteristics
Output Current vs Output Voltage
-300 T

Vee =5.0V

< -250 Vi = 2.0V

£ T =25°C

=] N\

= -200 N

\

S 150 \

et

=2

E 0

o

1

o -50

: L

0051015 20253.035404550
Vo — OUTPUT VOLTAGE (V)

truth table

INPUTS OUTPUT
A B C D E F Y
H H H H X X H
X X X X H H H
All Other Input Comhlnat|0n§ L

H = high level, L = low level, X = irrelevant

ac test circuit and switching time waveforms

PULSE
GENERATOR
(NOTE A)

C
(NOTE B)

) — ﬂ.{

oUTPUT

NOTE A. THE PULSE GENERATORS HAVE THE FOLLOWING CHARACTERISTICS Zoyr =~ 500,

tw =200 ns, DUTY CYCLE = 60%
NOTE B C, INCLUDES PROBE AND JIG CAPACITANCE
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LM75123

absolute maximum ratings operating conditions
(Notes 1 and 2) MIN  MAX  UNITS

Supply Voltage, Voo 7.0v Supply Voltage, Vo 4.75 5.25 \%
Input Voltage 5.5V High Level Output Current, -100 mA
Output Voltage 7.0v loH

Continuous Total Power Dissipation at (or Temperature, Ta 0 +75 °C

below) 25°C Free-Air Temperature (Note 5) 800 mW
Operating Free-Air Temperature Range 0°C to +75°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

electrical characteristics (Note3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
High Level Input Voltage (V) 20 \
Low Level Input Voltage (V) 0.8 \
Input Clamp Voitage (V,) Vee =5.0V, {1 =-12mA -1.5 A\
Input Breakdown Voltage (V(gg)|) Vee = 5.0V, 1= 10 mA 5.5 Y
High Level Output Voltage (Vou) Vee =5.0V, Viy =20V,
lon =—59.3 mA, (Note 4)
Ta =25°C 3.11 \
Ta =0°C to +75°C 2.9 \
High Level Output Current (lon) Vee =5.0V, Viy =45V, Tp = 25°C, (Note 4) =100 —250 mA
Vou = 2.0V
Low Level Output Voltage (Vo) VL =08V, lo. =—240uA, (Note 4) 0.15 \"
Off State Output Current (lg ofg) Vee =0, Vo =3.0V 40 MA
High Level Input Current (I,4) V, =45V 40 MA
Low Level Input Current (I, ) V, =04V -01 -1.6 mA
Short Circuit Output Current (los) Vee = 5.0V, Ta = 25°C N =30 mA
Supply Current, Outputs High (Iccy) Vee = 5.25V, All Inputs at 2.0V, Outputs Open 28 mA
Supply Current, Outputs Low (lcc) Vec = 5.25V, All inputs at 0.8V, Outputs Open 60 mA

switching characteristics v =5.0v, T, =25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to High ) 12 20 ns
Level Output (tp; ) R =508, C_ =15 pF

(See AC Test Circuit and Switching

Propagation Delay Time, High to Low Time Waveforms) 12 20 ns
Level Output (tpy, )
Propagation Delay Time, Low to High 20 35 ns
Level Output (tp y) Ry =509, C,_ =100 pF

(See AC Test Circuit and Switching
Propagation Delay Time, High to Low 15 25 ns

Time Waveforms)

Level Output (tp)

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for "‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The
table of ““Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: All currents into device pins are shown as positive, currents out of device pins shown as negative, all voltage values are
referenced with respect to network ground terminal, unless otherwise noted. All values shown as max or min on absolute
value basis.

Note 3: Min/max limits apply across the guaranteed operating temperature range of 0°C to +75°C for LM75123, unless
otherwise specified. Typicals are for Vo = 5.0V, Ta = 25°C. Positive current is defined as current into the referenced pin.
Note 4: The output voltage and current himits are guaranteed for any appropriate combination of high and low inputs
specified by the truth table for the desired output. i

Note 5: For operating at elevated temperatures, the cavity DIP k (J) has a imum junction temperature of +150°C
and must be derated based on a thermal resistance of +85°C/W, junction to ambient. The molded DIP package (N) has a maxi-
mum junction temperature of +150°C and must be derated based on a thermal resistance of +150°C/W, junction to ambient.
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LM75124 triple line receivers

general description

The LM75124 is designed to meet the input/
output interface specifications for IBM System
360. It has built-in hysteresis on one input on
each of the three receivers to provide large noise
margin. The other inputs on each receiver are in
a standard TTL configuration. The LM75124 is
compatible with standard TTL logic and supply
voltage levels.

Line Drivers/Receivers

features

Built-in input threshold hysteresis

High speed .. typ propagation delay time 20 ns
Independent channel strobes

Input gating increases application flexibility
Single 5.0V supply operation

Plug-in replacement for the SN75124 and the
8T24

connection diagram and truth table

Dual-In-Line Package

—
1 Iz |3 |4 |5 Is |7 8
1A 18 2R 25 2A 28 2y GND
TOP VIEW
Order Number LM75124J Order Number LM75124N
See Package 17 See Package 23

typical application

————

A e

952 COAXIAL CABLE  ~

INPUTS OUTPUT
A B R S Y
H H X X L
X X L H L
L X H X H
L X X L H
X L H X H
X L X L H

H = high level, L = low level, X = irrelevant
1B input and last two lines of the truth table
are applicable to receivers 1 and 2 only

T
l,
1
!
I
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LM75124

absolute maximum ratings operating conditions

(Notes 1 and 2) MIN MAX  UNITS

Supply Voltage, Vo 7.0V Supply Voltage, Vo 4.75 5.25 \
Input Voltage High Level Output Current, —800 MA
R Input with Vo Applied 7.0V IoH
R Input with Ve not Applied 6.0V Low Level Output Current, 16 mA
A, B, or S Input 5.5V loL
Output Voltage 7.0v Operating Temperature, To 0 +75 °c
Output Current +100 mA
Continuous Total Power Dissipation at (or below)
25°C Free-Air Temperature (Note 5) 800 mwW
Operating Temperature Range 0°C to +75°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

electrical characteristics (Note3)

PARAMETER CONDITIONS MIN TYP MAX UNITS

High Level Input Voltage (V,y4)

A, B,orS 2.0 \

R 1.7 \
Low Level Input Voltage (V,_)

A, B,orS 0.8 \

R 0.7 v
Hysteresis (V14 — Vy-) (Note 7)

R Vee = 5.0V, Ta = 25°C 0.2 0.4 \
Input Clamp Voltage (V,)

A B,orS Vee =50V, 1, =—12mA -15 v
Input Breakdown Voltage (V(gg)|)

A, B,orS Vee =50V, 1, = 10mA 5.5 v
High Level Output Voltage (Vou) Vin =Viemin: Vie =Viemax:. 26 . Vv

lon =—800uA (Note 4)
Low Level Output Voltage (Vo ) Vit = Vinmin: Vie = Vie max: 04 \
loL = 16 mA (Note 4)

Input Current at Maximum Input Voltage V, =70V 5.0 mA
M) R V, =6.0V, Ve =0 5.0 mA
High Level Input Current (1)

A, B,orS V, =45V 40 uA

R Vv, =311V 170 MA
Low Level Input Current (1) .

A, B,orS V, =04V -0.1 - -1.6 mA
Short Circuit Output Current (log) Vee =50V, T4 = 25°C, (Note 6) -50 =100 mA
Supply Current (Icc) Ve = 5.25V 72 mA

switching characteristics Vcc=5.0v, T, = 25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to High Level 20 30 ns
Output from R Input (te_ ) (See AC Test Circurt and Switching '
Propagation Delay Time, High to Low Level Time Waveforms) 20 30 ns

Output from R Input (tpy )

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ““Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “‘Electrical Characteristics’
provides conditions for actual device operation. .

Note 2: All currents into device pins are shown as positive, currents out of device pins shown as negative, all voltage values are referenced
with respect to network ground terminal, unless otherwise noted All values shown as max or min on absolute value basis.

Note 3: Min/max limits apply across the guaranteed operating temperature range of 0°C to +75°C for LM75124, unless otherwise specified.
Typicals are for Vgg = 5.0V, T = 25°C. Positive current is defined as current into the referenced pin.

Note 4: The output voltage and current imits are guaranteed for any appropriate combination of high and low inputs specified by the truth
table for the desired output.

Note 5: For operating at elevated temperatures, the cavity DIP package (J) must be derated based on a thermal resistance of +85°C/W,
junction to ambient. The molded DIP package (N) must be derated based on a thermal resistance of +150°C/W, junction to ambient.

Note 6: Note more than one output should be shorted at a time.

Note 7: Hysteresis 1s the difference between the positive going input threshold voltage, VT4, and the negative going input threshold
voltage, V..




ac test circuit and switching time waveforms

Vee ' 26V

_—+ .

1

PULSE
GENERATOR

NOTE A. THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS: Zoyr ~ 5092, ty = 200 ns,
DUTY CYCLE = 50%.

NOTE B C, INCLUDESPROBE AND JIG CAPACITANCE.

typical performance characteristics

Output Voltage vs
Receiver Input Voltage
4.0 T nlv
| Vec =50V
s *5 I notoan
w30 Ta=25°C
<
5 25
S
= 20
2 \2 . 4 y U
5 15
o
|o 1.0
>
0.5

0
0 02040608101214161820
V, — INPUT VOLTAGE (V)
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Peripheral/Power Drivers

N

DHO006/DHOO006C *current driver

S

J9000HA/9000HA

general description

there is less likelihood of false turn-on due to an
inadvertent short in the drive line.

The DHO0006/DH0006C s an integrated high
voltage, high current driver designed to accept
standard DTL or TTL logic levels and drive
a load of up to 400 mA at 28 volts. AND inputs
are provided along with an Expander connection,
should additional gating be required. The addition
of an external capacitor provides control of
the rise and fall times of the output in order to
decrease cold lamp surges or to minimize electro-
magnetic interference if long lines are driven.

features
® Qperation from a Single +10V to +45V Power

Supply.

® | ow Standby Power Dissipation of only 35 mW
for 28V Power Supply.

Since one side of the load is normally grounded, ® 1.5A, 50 ms, Pulse Current Capability.

*Previously called NHO006/NH0006C

Metal Can Package

schematic and connection diagrams
RESPONSE
TIME

CONTROL

@—@—OVcc
>
< < e
3 S s
¢ TOP VIEW
e L Order Number DHO006H or DHOO06CH
S :: ouTPUT See Package 13
< P 4 N
< i: Dual-In-Line Package
weur O—j—@ L——OC RESPONSE
O | TIMECONTROL
weur O—j—@ I ——
EXPANDER Qi)
2 9
weur O—4—@ NPT RESPONSE
TIME
INPUT o—l‘— INPUT 3 L g J CoNTROL
e e 3
"‘"“:‘;5: 2 | crouno
INPUT i § INPUT

typical applications

Relay Driver

OUTPUT

EXPANDER INPUT

Order Number DHOOO6CN

See Package 21

Lamp Driver with Expanded Inputs

INPUTS

Vee
+28V

ouTPUT

327
LAMPS
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TEST
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DH0006/DH0006C

absolute maximum ratings

Peak Power Supply Voltage (for 0.1 sec)
Continuous Supply Voltage

60V
45V

Input Voltage
Input Extender Current

Operating Temperature
DHO0006

Storage Temperature

Peak Qutput Current (50 ms On/1 sec Off)

DHOO006C, DHOO06CN

5.5V
5.0 mA

1.56A

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN (N?tlel,Z) MAX UNITS
Logical ““1" Input Voltage Vee - 45V to 10V 20 \
Logical 0" Input Voltage Vcc =45V to 10V 0.8 Y
Logical 1" Output Voltage | Vce =28V, V )y =2.0V, gyt =400 mA| 26.5 27.0 Y
Logical 0" Output Voltage | Vcc =45V, V\y =08V, R = 1K .001 .01 \
Logical ““1”" Output Voltage | Vee =10V, Vi =2.0V, lgyr = 150 mA| 8.8 9.2 \
Logical ‘0" Input Current Vce =45V, V) = 4V -0.8 -1.0 mA
Logical ““1”" Input Current Vee =45V, Vy =24V 0.5 5.0 HA

Vec =45V, V| =55V 100 MA
“‘Off"” Power Supply Current | Vcc =45V, V |y =0.8V 1.6 20 mA
“On"’ Power Supply Current | Vgc = 45V, V |y = 2.0V, Igyt =0 mA 8 mA
Rise Time Vce =28V, R =820 0.10 Ms
Fall Time Vee =28V, R =820 0.8 us
Ton Vee =28V, R =82Q 0.26 us
Tott Vee =28V, R =820 2.2 us

70°C for DHOO06C.

of 210°C/W

Note 2: Typical values are for 25°C ambient.

switching time waveforms

— t, f— —.h\c—

0%

PULSE
INPUT

— e e Yy e

e re—Torr

PULSE OUTPUT

Note 1: Unless otherwise specified, limits shown apply from -55°C to 125°C for DHO006 and 0°C to

Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a ¢

Note 4: Power rating for the DHOOOBCN Molded DIP based on a maximum junction temperature of
+150°C and a thermal resistance of 175°C/W when mounted in a standard DIP socket R
Note 5: Power rating for the DHOOO6CN Molded DIP based on a maximum junction temperature of
+150°C and a thermal resistance of 150°C/W when mounted on a 1/16 inch thick, epoxy-glass board
with ten 0 03 inch wide 2 ounce copper conductors.
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typical performance
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DH0008/DH0008C

NN

DH0008/DH0008C*

high voltage, high current driver

general description

The DHO008/DH0008C is an integrated high volt-
age, high current driver, designed to accept stan-
dard DTL or TTL input levels and provide a pulsed
load of up to 3A from a continuous supply voltage
up to 45V. AND inputs are provided with an EX-
PANDER connection, should additional gating be
required.

Since one side of the load is normally grounded,
there is less likelihood of false turn-on due to an
inadvertent short in the drive line.

The high pulse current capability makes the
DHO0008/DH0008C ideal for driving nonlinear
resistive loads such as incandescent lamps. The
*Previously called NHO008/NHO0008C

Peripheral/Power Drivers

circuit also requires only one power supply for
circuit functional operation.

The DHOO008 is available in a 10-pin TO-5 package;
the DHOOO8C is also available in a 10-pin TO-5, in
addition to a 10-lead molded dual-in-line package.

features

L] Opefation from a Single +10V to +45V Power
Supply. '

" Low Standby Power Dissipation of only 356 mW
for 28V Power Supply.

@ 3.0A, 50 ms, Pulse Current Capability.

schematic and connection diagrams

RESPONSE CONTROL

O Ve
< 4& :t
b3 b3 b3
[
< ‘L
3 b3
[
et I 9 ouTPUT
mmto—K—o
EXPANDER Qi)
mruvo—"—(;
mruTo—N—
GROUND
typical application
Controller for Closed Loop Stepper Motor
BIFILAR
STEPPER
MOTOR
-
) )
cLOCK =

Metal Can Package
ouTPUT Re

RISE AND
FALL
TIME
CONTROL

TOP VIEW
Order Number DHO008H or DHO008CH
See Package 13

Dual-In-Line Package

N\
10
[rpe— o OUTPUT

2

INPUT I
3 []

INPUT e | RESPONSE CONTROL
4 7

EXPANDER ] |—— GRoun
INPUT 5 £ INPUT

Order Number DHOOOSCN
See Package 21

Switching Sequence

Step A B C D
1 1 0 1 0
2 1 [ [ 1
3 0 1 0 1
4 0 1 1 [
1 1 [} 1 [

To reverse the ditection use a 4, 3, 2, 1
sequence
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absolute maximum ratings

Peak Power Supply Voltage
Continuous Supply Voltage
Input Voltage
Input Extender Current
Peak Output Current

- (560 msec On/1 sec Off)
Continuous Output Current

(for 0.1 sec) 60V
45V
5.5V

5.0 mA

3.0 Amp

(See continuous operating curves.)

Operating Temperature
DHO0008
DHO0008C

Storage Temperature

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN (NT;:Z) MAX UNITS
Logical “1"" Input Voltage Vce =45V to 10V 20 \
Logical “0"” Input Voltage Ve =45V to 10V 0.8 \
Logical “1" Qutput Voltage ;/(;:fn:g?\x S\(/e::NO?fz-OV: lour =1.6A 43 435 \Y
Logical “0” Output Voltage | Ve =45V, V,y = 0.8V, R, = 1K 0.02 0.1 v
Logical “1”” Output Voltage ;/(():(r:ns: ggx ;LNO;ZOV, lour =0.8A 26.5 27.1 \%
Logical 0" Input Current Vee =45V, Vi =04V -0.8 -1.0 mA
Logical 1" Input Current Vee =45V, Vi =24V 0.5 5.0 MA

Vee = 45V, V= 5.5V 100 HA
""Off"” Power Supply Current | Ve = 45V, Vi =0V 1.6 2.0 mA
Rise Time Vee = 28V, R, = 39, V,y = 5.0V 0.2 us
Fall Time Vee = 28V, Ry = 390, V,y = 5.0V 3.0 us
Ton Vee = 28V, Ry = 3982, V,y = 5.0V 0.4 us
Torr | Vee = 28V, Ry = 39,V = 5.0V 7.0 us

Note 1: Unless otherwise specified limits shown apply from -55°C to 125°C for DH0008 and 0°C to

70°C for DHO008C.

Note 2: Typical values are 25°C ambient
Note 3: Power ratings for the TO-5 based on a maximum junction temperature of +175°C and a ¢ JA

of 210°C/w

Note 4: Power ratings for the DHOOOS8CN Molded DIP based on a maximum junction temperature of
150°C and a thermal resistance of 150°C/w when mounted in a standard DIP socket
Note 5: Power ratings for the DHOOO8CN Molded DIP based on a maximum junction temperature of
150°C and a thermal resistance of 115°C/w when mounted on a 1/16 inch thick, epoxy-glass board
with ten 0.03 inch wide 2 ounce copper conductors.

switching time waveforms

PULSE
INPUT

Af b—Torr

PULSE OUTPUT
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DH0008/DH0008C

typical performance

Maximum Continuous Output
Current for TO-5 Package
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DHOO011*(SH2001)
DHOO11C*(SH2002)
DHOO1ICN*(SH2002P)

high voltage high current drivers

general description

The DHO011 high voltage, high current driver
family consists of hybrid integrated circuits which
provide a wide range of variations in temperature
range, package, and output current drive capa-
bility. A summary of the variations is listed below.

*Previously called NHOO011, NHO011C, NHOO11CN

Peripheral/Power Drivers

Applications include driving lamps, relays, cores,
and other devices requiring several hundred milli-
amp currents at voltages up to 40V. Logic flexi-
bility is provided through a 4-input NAND gate, a
NOR input and an input which bypasses the gating
and connects the base of the output transistor.

logic diagram

Dual-In-Line Package*

Vee

10 9 8

¢

1 lz I 3 4 I 5 6 7
GND
TOP VIEW
ordering information
NSC SH SEE TEMPERATURE OUTPUT CURRENT
DESIGNATION DESIGNATION PACKAGE RANGE CAPABILITY
DHOO11H SH2001 12 —55°C to +125°C 250 mA
DHO0011CH SH2002 12 0°C to +70°C 150 mA
DHO011CN SH2002P 22 0°C to +70°C 150 mA

*Metal can pin numbers are the same as the dual-in-line pin numbers.

NOLLOOHA/JLL00HA/LLO0OHA




DHO011/DHO011C/DHOO1ICN

absolute maximum ratings

Vee 8V
Collector Voltage (Output) 40V
Input Reverse Current 1.0 mA
Power Dissipation 800 mW

Operating Temperature Range DHO011H -55°C to +125°C
DHO011CH/DHO011CN  0°C to +70°C

Storage Temperature -65°C to 150°C

electrical characteristics

TESTNO.|PIN1|PIN2 | PIN3|[PIN4 |PINS [PING6|PIN7 | PIN8 | PIN9 | PIN 10 | SENSE | MIN | MAX
1 Viu {Vin |V | Ve | GND GND | loLs Veer Vg Vou
2 Vi GND GND | low1 | Vie | Veeo Vg Vou
3 Vi GND | IoL2 Veeu Ve Vorz
4 Vi GND | lor2 Veeu Ve Voiz2
5 Vi GND | loL2 Veeu Ve Voi2
6 Vie | GND | loe2 Veed Ve Vorz2
7 GND | GND | Io2 Vi | Vecd Ve Voi2
8 Vg GND | GND | GND | GND VeeH 14 Ir.

9 GND | Vs | GND | GND | GND Veen | 12 In
10 GND | GND | Vs | GND | GND Veen | 13 In
1 GND | GND | GND | Vg | GND Veen | la In
12 GND Va | Veen | 1o In
13 Ve |Va |Va |Va |GND Veen | -Ig
14 Va |Ve |Va |Va |GND Veen | 1 e
15 Va | Ve |Ve |Va |GND Veen | Ie
16 Ve | Ve |Va |Ve |GND Veen | s -1
17 GND | GND Ve | Veen | 1o .
18 GND GND Veer | Ve | Vou
19 GND GND GND | Vox Veer | s lox
20 GND GND Veo o IroH
21 GND GND Viax | 1o Imax
22* GND Veo ton
23* GND Veo torr

*See Test Circuits and Waveforms on Page 4.

forcing functions (Note 1) DHO011

PARAMETER -55°C +25°C +125°C UNITS
Veel 45 ‘ 45 45 \Y
Veen 55 55 55 v
Veo 5.0 v
Vmax 8.0 \%
Vi 14 1.1 08 v
Vin 2.1 19 17 v
Vg 4.0 4.0 4.0 \%
Ve 0.0 0.0 0.0 \%
loL1 250 250 250 mA
loLa 8.0 8.0 75 mA
Vox 40.0 400 40.0 v

Note 1: Temperature Range -55°C to +125°C
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forcing functions (note 2) DHOO11C, DHOO11CN

PARAMETER 0°c +25°C +70°C UNITS
Veed 5.00 5.0 5.0 Y,
Veen 5.00 5.0 5.0 v
Veo 5.0 v
Vmax 8.0 v
Vi 1.20 117 95 v
Viu 2.00 19 18 Y,
Vg 400 40 40 Y,
Ve 0.45 0.45 05 v
lout 150 150 150 mA
loL2 80 8.0 75 mA
Vox 40.00 40.0 40.0 v

test limits (Note 1) DHOO11
0 +25° + ©

PARAMETER MIN.SS CMAX MIN %e MAX MIN 122 cMAX UNITS
VoL 0.45 04 £ 0.45 v
Vor2 0.45 04 0.45 v
Vou 2.20 2.00 1.80 Y]
in 20 5.0 uA
-lg 1.60 1.6 15 mA
lox 5.0 200 uA
lpoh 30.6 mA
Imax 29.6 mA
ton 160 ns
tore 220 ns

test limits (Note 2) DH0011C, DHOO11CN
o I- 0 (-]

PARAMETER gy e MAX | MIN e MAX MIN I cMAX UNITS
Vous 0.45 0.45 05 \
Vorz 0.45 0.45 05 v
Vou 2.05 1.95 1.85 v
In 5.0 10.0 uA
-lg 1.40 14 1.35 mA
lox 5.0 200 uA
lpon 30.6 mA
IMAX 340 mA

Note 1: Temperature Range ~55°C to +125°C

Note 2: Temperature Range 0°C to +70°C
switching time test circuit

FREQ = 100 kHz
DUTY CYCLE = 50%

PIN 5, PIN 7 GND

switching time waveforms

O ouTPuT

€ =10pF = WIRING
CAP. ‘

v
oUTPUT

Typical Switching Times
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ot

1A

P eon

[

-50°C

25°C

125°C

TEMPERATURE (°C)
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DHOO16CN,DHO017CN,DHO018CN

Peripheral/Power Drivers

DHOO016CN*
DHOO17CN*(SH2200P)
DHOO18CN*

high voltage high current drivers

general description

This high-voltage, high-current driver family con- withstanding voltages up to 100V. Logic flexi-
sists of hybrid integrated circuits which provide a bility is provided through a 4-input NAND gate, a
wide range of output currents and output voltages. NOR input and an input which bypasses the gating
Applications include driving lamps, relays, cores, and connects to the base of the output transistor.

and other devices requiring up to 500 mA and

*Previously called NHOO16CN, NHO017CN, NHOO18CN

logic diagram
Dual-In-Line Package

Vee

lu |t3 |1z |1l Im ] 8

T+

GND

TOP VIEW
ordering information

. OUTPUT CHARACTERISTICS

NSC SH SEE -
DESIGNATION | DESIGNATION | PACKAGE | Maximum Standoff | .

. Voltage

DHO016CN N/A 21 70V 250 mA
DHOO17CN SH2200P 21 50V 500 mA
DHO018CN N/A 21 100V 500 mA
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absolute maximum ratings

Vce 8V
Input Voltage 8V
Collector Voltage DHO016CN 70V
DHO0017CN 50V

DHO0018CN 100V

Output Surge Current ~ DHOO16CN 1.0A
DHO017CN & DHO018CN 2.0A

Power Dissipation 455mW
Operating Temperature Range 0°C to +70°C

Storage Temperature

electrical characteristics

-65°C to +150°C

TS(S)T PIN1| PIN2| PIN3 | PIN4| PINGS|PING6| PIN7| PIN8| PIN9| PIN 10 | SENSE LIMITS
. MIN MAX
2 | Viw| Vim| Vim | Viu | GND GND | lous Vee Vg Vour
3 Vie GND GND | lota| ViL Vee Vg Voui1
4 Vie GND GND | lop1| ViL Vee Vg Vor1
5 ViL GND GND | lou1| VL Vee Vg Voui
6 Vi. | GND GND | lour| Vio | Vee Vg Vori
7| Vi GND | loL2 Vee Ve Voirz
8 Vi GND | o2 Vee Ve Vor2
9 Vi GND | lor2 Vee Ve Vor2
10 Vie | GND | loc2 Vee Ve Vor2
1 GND | GND | lIgL2 Viu | Vee Ve Vor2
12 | va | GND | GND | GND | GND Vee " I
13 |GND| Vv | GND | GND | GND Vee I In
14 |GND | GND | Vi | GND | GND Vee Is In
15 |GND | GND | GND | Vg | GND Vee la I
16 GND Va | Vee lo In
17| Ve | Va | Va | Vs | GND Vee Iy -1
18| Va | Ve | Va | Vs | GND Vee I -l
9 [ Ve | Va | V& | Vs | GND Vee Is .
20| Ve | Va | Va | Ve | oND Vee la e
21 GND | GND Ve | Vee lo e
22 GND GND Vee Ve | Vom
23 | GND GND | lous | GND| Vox Vee Ig lox
24 GND Veo lo leo
25 | GND GND GND | Vamax | 1o ImAx
forcing functions
SYMBOL 0°C +25°C +70°C UNITS
Vee 5.0 50 5.0 \Y)
Vep 5.0 \%
Vamax 8.0 v
ViL 0.85 0.85 0.85 \Y
Vin 19 1.8 1.6 \")
Vg 4.5 4.5 45 \Y
Ve 0.45 0.45 0.45 v
Vox (DHOO16CN) 70 70 \Y
Vox (DHOO17CN) 50 50 \Y
Vox (DHOO18CN) 100 100 \%
loL1 (DHOO17CN, DHOO18CN) 500 500 500 mA
“ oL+ (DHOO16CN) 250 250 250 mA
loL2 16 16 16 mA
lowa 8.0 mA
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DHO0O16CN,DHO017CN,DHO0O18CN

test limits

SYMBOL 0°C +25°C +70°C UNITS
Vour 0.6 0.6 0.6 v
Vourz 045 0.45 1 0.45 Y
Vom 1.95 " 1.85 1.65 v
Is 60 60 uA
-lg 16 1.6 1.6 mA
lox o 5.0 200 uA
lro ‘ 12.2 mA
Imax 10 i mA

Typical Output Voltages vs Temp Typical Switching Times Ic = 260 mA Typical Switching Times ic = 500 mA
DHOO016CN DHO0017CN, DHOO18CN

S 04

3 L |

w DHOD17CN, DHOOTBCN I = 500 mA

LR : < z 600 7 10

g g s tore_Lt™] g

= = // F g

S 02 DHOD1GEN Ic = 250 mA —] 2 400 g 20

3 Z H biddd =

2 | 15 L1

5w 2w & 10 -

E 100 ton ton

3 0 1 © L —t——

0 2% 50 5 ) 0 25 50 5 [] 2 50 5
TEMPERATURE ( C) TEMPERATURE ( C) TEMPERATURE (°C)

switching time test circuit

sov

R1

Pin10= Vec = 5.0V O outeut

€ =10 pF = WIRING

F 100 kH o
reauency : Pin 5, Pin 7 GND

Duty Cycle = 50% — —3

R1 = 20052 (DHO016CN)
R1 = 1002 (DHO017CN, DHOO18CN)

switching time waveform

50V
ouTPUT
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S Peripheral/Power Drivers

N

DH0028C/DH0028CN"hammer driver

NO8200HA/J28200HA

general description features

The DHO0028C/DH0028CN is a high current ® Low standby power: 45 mW at Vcc =36V,
hammer driver designed for utilization in a wide 35 mW at Ve = 28V.

variety of printer applications. The device is

capable of driving 6 amp pulsed loads at duty ® AND input with expander affords logic
cycles up to 10% (1 ms ON/10 ms OFF). The flexibility.

input is DTL/TTL compatible and requires only a

single voltage supply in the range of 10V to 45V. ® Fast turn-on, typically 200 ns.

*Previously called NHO028C/NH0028CN

connection diagrams

Metal Can Package Molded Dual-In-Line Package
ouTPUT
Voo 1= — 10 outPut
INTERNAL INPUT 2 =] b— o nc
CONNECTION : TERNAL
Ne INPUT 3 =i —8 connEcTION
(s) crounn 4 b— 7 GROUND
INPUT 6 5 INPUT
TOP VIEW

Order Number DHO028CH
See Package 13 Order Number DHO028CN

: “ See Package 21 E
typical application

COLUMN ONE COLUMN TWO
INPUT

INPUT
o>
B S
B 47uF
T\ outveveie
7 CONTROL
DHO028CN DHO028CN
DM7850/DM8850 e
ONE SHOT
N [ I- AN
INHIBIT - & o — 7
Eij ki
w w
HAMMER =1 v HAMMER =2 i
= =

*Use one decoupling capacttor per six hammer drivers for
improved ac noise immunity

**Zener is used to control the dynamics of the hammer




DH0028C/DH0028CN

absolute maximum ratings

Continuous Supply Voltage
Instantaneous Peak Supply Voltage
(Pin 1to Ground for 0.1 sec)

Input Voltage

Expander Input Current

Peak Otuput Current (1 ms ON/10 ms OFF)
Continuous Output Current DH0028C at 25°C

Operating Temperature
Storage Temperature

DHO028CN at 25°C

Lead Soldering Temperature (10 sec)

electrical characteristics (Note 1)

45V

60V
5.5V

5.0 mA

6.5A

750 mA

1000 mA

0°C to 70°C
-65°C to +175°C
" 300°C

PARAMETER

CONDITIONS MIN TYP MAX UNITS
(Note 1)
Logical “1"” Input Voltage Ve = 10V to 45V 20 v
Logical 0" Input Voltage Vee = 10V to 45V 0.8 v
Logical "0 Input Current Vee =45V, V), =04V X3 10 mA
Logical 1" Input Current Vee =45V, Viy = 24V 05 5.0 MA
Vee =45V, V) =65V 1000 HA
Logical ““1”" Qutput Voltage Vec =45V, V=20V,
lout = 16A 430 435 v
Ve = 36V, Vin = 20V,
louT = 5A 336 340 \"
(Note 2)
Logrcal ‘0" Qutput Voltage Vee = 45V, R = 1k, Viy = 08V 020 100 \
OFF Power Supply Current Vee =45V, Vi = 00V 16 20 mA
Rise Time (10% to 90%) Vee = 45V, R = 3942 02 us
Vi = 50V peak, PRF = 1 kHz
Fall Time (90% to 10%) Ve = 45V, R = 3992 \ 30 us
Vin = 50V peak, PRF = 1 kHz
Ton Ve = 45V, R = 398 04 us
Vyn = 60V peak, PRF = 1 kHz
Tors Vee = 45V, R = 398 70 us

V\n = 50V peak, PRF = 1 kHz

Note 1. These specifications apply for ambient temperatures from 0°C to 70°C unless otherwise
specified All typical values are for 25°C ambrent

Note 2© Measurement made at 1 ms ON and 10 ms OFF
Note 3: Power ratings for the DHOD28C are based on a maximum junction temperature of 175°C and

a thermal resistance of 210°C/W

Note 4: Power ratings for the DHOO28CN are based on a maximum junction temperature of 175°C

and a thermal resistance of 150°C/W

typical performance characteristics

Waveforms for Typical
Drum Printer Hammer

40 —
s ¥ vI [asv!
< cc =
5 T Ton=1ms
T || Tore=10ms
Ta=25C v,
AEENEEEN
=10 T HAMMER AL
2 8 —T“ RELEASE ..
T s A
2 d \
< 2
0
0204 0608 10 12 14 16

TIME (ms)

514




Peripheral/Power Drivers

N

DHO0035/DH0035C PIN diode switch driver

general description

The DH0035/DH0035C is a high speed digital ® Short propogation delay — 10 ns
driver designed to drive PIN diodes in RF modula- ® High repetition rate — 5 MHz
tors and switches. The device is used in conjunction The DHO035/DHO035C is capable of driving a

with an input buffer such as the DM7830/DM8830

or DM5440/DM7440 variety of PIN diode types including parallel,

serial, anode grounded and cathode grounded. For
additional information, see AN-49 PIN Diode

features Drivers.

® |arge output voltage swing — 30V The DHO0035 is guaranteed over the temperature
® Peak output current in excess of 1 Amp range -55°C to +125°C whereas the DH0035C is
= |nputs TTL/DTL compatible guaranteed from 0°C to 85°C.

schematic and connection diagrams

v

8 9
o
Metal Can Package
R3
500
o
INPUT A COMP cA n"

6

a0 outeuT

INPUT A - ‘lsn o $ Kﬂ!
[ Y/ L n
A
INPUT B COMP

4

B

|nrur|<:: !"“} L4
A o
TOP VIEW
) l Order Number DHO035G or DH0035CG
sOame 9 © See Package 6

typical applications

Grounded Cathode Design "

Ro
620

sov
I'__—j"——_—l L * L zscnn

]

|
H.,.'z‘.’.‘,d
|

!
Lk

1/2 DM8830

——— —— — — 3
I f =
- 014F
Note Cathode grounded pin diode Rp = 622 limits diode =

T;i_lﬂﬂ

forward current to 100 mA Typical switching for HP33604A, V=10V

RF turn-on 25 ns, turn-off § ns C2 = 250 pF, Rp = 0,
C1=01F

JGE00HA/SEO0HA




DH0035/DH0035C

absolute maximum ratings

V™ Supply Voltage Differential (Pin 6 to Pin 1 or 2) 40V Storage Temperature Range -65’C to +150°C
V' Supply Voltage Differential (Pin 1 or 2 to Pin 8 or 9) . 3OX Operating Temperature Range DHO0035 _55°C to +125°C
i
Power Dissipation (Note 3) 15W Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes 1,2)
PARAMETER CONDITIONS MIN LlTMyI;'S AKX UNITS
Input Logic ““1”" Threshold VouT = -8V, R = 10082 15 \
Input Logic ‘0" Threshold Vour = +8V, R = 10082 04 \
Positive Output Swing lout = 100 MA 70 +8.0 \'
Negative Output Swing lout = 100 MA -8.0 -7.0 Vv
Positive Short Circuit Current Vin = 0V, R = 082 400 800 mA
(Pulse Test; Duty Cycle < 3%)
Negative Short Circuit Current Vin = 1.5V, l)y =560 mA, R = 02 800 -1000 mA
(Pulse Test, Duty Cycle < 3%)
Turn-On Delay Vin = 1.5V, Voyr = -3V 10 15 ns
Turn-Off Delay Vin =15V, Vour = 43V 15 30 ns
On Supply Current Vin =15V 45 60 mA
Note 1: Unless otherwise specified, these specifications apply for V+ =10.0V, V™ = -10.0V, pin 5

grounded, over the temperature range -55°C to +125°C for the DH0035, and 0°C to 85°C for the

. DHOO035C.

Note 2: All typical values are for Tp = 25°C.

Note 3: Derate hinearly at 10 mW/°C for ambient temperatures above 25°C.

typical applications (cont.)
Grounded Anode Design

Ve tov
sV 01uF
1 s |s
| e | ] putt
|
|
|
|
Locic O——
[ e—

20pF .
- —

' 1/2 DM7830/DM8830 _, DHO035 _J
5

e ———
|1 | T2
= = c(z I
Py 2opF L

Note. Anode grounded pin diode. Ry = 562 himits dhode e
forward current to 100 mA. Typical switching for HP33622A,
RF turn-on 5 ns, turn off 4 ns C2=0 1uF,

RF turn-on 5 ns, turn off 4 ns C1 =470 pF, C2=0 14F,

Ry = 00,

V=100V

Alternate Current Limiting

DHO03S c

Il

PIN
R DIODE

J, RV g W12
v e
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LM3611, LM3612, LM3613, LM3614 dual peripheral drivers

S - Peripheral/Power Drivers

general description features

The LM3611 series of dual peripheral drivers was ® 300 mA output current capability per driver
designed for those applications where a higher .

breakdown voltage is required than that provided ® High-voltage outputs 8ov

by the LM75451 series. The pin outs for the

- .
circuits are identical to those of the LM75451 to TTL or DTL compatible

LM75454. The LM3611 series parts feature high ® input clamping diodes
voltage outputs (80V breakdown in the “off" state)
as well as high current (300 mA in the ““on’’ state). ® Choice of logic function

Typical applications include power drivers, relay
drivers, lamp drivers, MOS drivers, and memory
drivers.

PLIOENT "ELOENT ‘ZLI9ENT “LI9EINT

connection diagrams and truth tables
LM3611 LM3612

1 Iz 3 4 1 |z 3 0
L

Al x1 GND A 81 X1 G!‘B
TOPVIEW Order Number LM3611N ToPvIEW
or LM3612N
See Package 20
Positive logic  AB=X Positive logic  AB=X
A B OUTPUT X* A B OUTPUT X*
0 o 0 0 0 1
0 1 0 0 1 1
1 1 1 1 1 0
*”0" Qutput < 0.7V ' *0" Output < 0.7V
1" Output < 100uA 1" Output < 100pA
LM3613 LM3614

Vee B2 x2 Vee 82 A2 X2

[ 7 4Alzs Is Iu » JL 5

il sl
1 2 3 0 1 2 3 4
At !1 xl1 GND a1 1 xlz GND
0P ViEW Order Number LM3613N ToP ViEw
or LM3614N
See Package 20
Positive logic A+ B =X Positive logic A +B =X
A B OUTPUT X* A B OUTPUT X*
0 0 0 0 0 1
1 0 1 1 0 0
0 1 1 0 1 0
1 1 1 1 1 0
0" Output < 0.7V *“0" Output < 0,7V
““1"" Output < 100uA 1" Output < 100uA
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LM3611, LM3612, LM3613, LM3614

absolute maximum ratings (Note 1)

Supply Voltage, Ve 7.0v
Input Voltage 5.5V
Output Voltage (Note 3) 80V
Continuous Output Current 300 mA
Continuous Total Power Dissipation (Note 2) 800 mW
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C

electrical characteristics (LM3611 Dual AND Peripheral Driver)
The following apply at 0°C <Ta < +70°C, Ve = 3.0V +5% unless otherwise specified.

LOGIC SUPPLY
PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX UNITS
Logical ““1”* Input Voltage Vin 475V Figure 1 20 \"
Logical 0" Input Voltage Vin 475V Figure 1 08 \2
Logical 1" Input Current 24V 5.25V Figure 2 40 MA
5.5V 626V Figure 2 10 mA
Logical “‘0" Input Current 04v 525V Figure 3 -1.0 -16 mA
Output Low Voltage os8v 100 mA 475V Figure 1 025 04 Y
0o8v 300 mA 4.75V Figure 1 06 07 \
Output Leakage Current 20v 100uA 4.75V Figure 1 80 Vv
20v 100uA ov Figure 1 80 \
Supply Currents
Output Low ov 525V Per Package 69 mA
. Figure 4
Output High 50V 5 25V Per Package 1" mA
Figure 4
Input Clamp Diode Voltage =12 mA 50V Ta = +25°C -15 \"
Figure 3
Propagation Delay Times. The following apply for Ve =50V, T = 25°C
Propagation to "1 (tyqy) (Note 4) Figure 6 130 ns
Propagation to 0" (tyqo) (Note 4) Figure 6 125 ns
electrical characteristics (LM3612 Dual NAND Peripheral Driver)
The following apply at 0°C < T5 <+70°C, V¢ = 5.0V +5% unless otherwise specified.
LOGIC SUPPLY
PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX UNITS
Logical “1" Input Voltage Vin 475V Figure 1 20 v
Logical “0" Input Voltage Vin 475V Figure 1 0.8 \
Logical 1" Input Current 24V 5.26V Figure 2 40 MA
5.5V 525V Figure 2 1.0 mA
Logical 0" Input Current 04v 525V Figure 3 -1.0 -16 mA
Output Low Voltage 20v 100 mA 475V Figure 1 0.25 04 \
20v 300 mA 475V Figure 1 05 07 \
Output Leakage Current o8v 100uA 4 75V Figure 1 80 v
osv 100uA ov Figure 1 80 \
Supply Currents
Output Low 50V 5.25V Per Package Al mA
Figure 4
Output High X ov 525V Per Package 14 mA
Figure 4
Input Clamp Diode Voltage -12mA 50V Ta =+25°C -1.5 v
Figure 3
Propagation Delay Times The following apply for Vee =50V, T = +25°C
Propagation to “1" (tyq4) (Note 4) Figure 6 110 ns
Propagation to “0” (tyq0) (Note 4) Figure 6 110 ns
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2
lectrical ch isti i i &
electrical characteristics (LM3613 Dual OR Peripheral Driver) -1
The following apply at 0°C < T < +70°C, Ve = 5.0V +5% unless otherwise specified. =
PARAMETER Logic OUTPUT SUPPLY COMMENTS MIN TYP MAX UNITS -
INPUT VOLTAGE <
Logical ““1” Input Voltage Vin 475V Figure 1 20 \ g
Logical “0” Input Voltage Vin 4.75V Figure 1 08 5
Logical 1" Input Current 24V 5.25V Figure 2 40 HA -
5.5V 525V Figure 2 10 mA r~
Logical “‘0” Input Current 0.4v 5.25V Figure 3 -1.0 -16 mA E
Output Low Voltage osv 100 mA 475V Figure 1 025 04 \" =)
0.8v 300 mA 475V Figure 1 05 07 v -
Output Leakage Current 20v 100uA 475V Figure 1 80 \ ?’
20v 100uA ov Figure 1 80 v r-
Supply Currents g
Output Low ov 525V Per Package 73 mA w
Figure 5 =)
Output High 5.0V 5 25V Per Package 14 mA -l
Figure 5 H
Input Clamp Diode Voltage -12mA 50V Ta =+25°C -15 v
Propagation Delay Times The following apply for Vec =50V, Ty = +25°C
Propagation to “1" (toq4) (Note 4) Figure 6 125 ns
Propagation to ‘0" (lpao) (Note 4) Figure 6 125 ns
electrical characteristics (LmM3614 Dual NOR Peripheral Driver)
The following apply at 0°C < Tx < +70°C, Ve = 5.0V +5% unless otherwise specified.
LOGIC SUPPLY
PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX UNITS
Logic “1” Input Voltage Vin 475V Figure 1 20 ’
Logical ““0” Input Voltage Vin 475V Figure 1 08 Vv -
Logical ““1" Input Current 24v 525V Figure 2 40 MA
55V 5.25V Figure 2 1.0 mA
Logical ‘0" Input Current 04v 525V Figure 3 -1.0 -16 mA
Output Low Voltage 20V 100 mA 475V Figure 1 0.25 04 \Y
2.0v 300 mA 475V Figure 1 05 0.7 \2
Output Leakage Current 08v 100uA 475V Figure 1 80 v
o8v 100uA ov Figure 1 80 A"
Supply Currents
Output Low 50V 5.25V Per Package 79 mA
Figure 5
Output High ov 525V Per Package 17 mA
Figure 5
Input Clamp Diode Voltage -12mA 5.0V Ta =+25°C | -15 \%
Figure 3
Propagation Delay Times The following apply for Vec = 5.0V, Tp = +25°C
Propagation to “1" (t,qq) (Note 4) Figure 6 220 ns
Propagation to “0” (tpgo) | (Note 4) Figure 6 150 ns
Note 1: All voltage values are with respect to ground. Positive current is defined to be current into referenced pin.
Note 2: Maximum junction temperature is 160°C. For operating at elevated temperatures, the package must be derated
based on a thermal resistance, 6 ja, of 110°C/W.
Note 3: Maximum voltage to be applied to either output in the off state.
Note 4: Delay is measured with a 502 load to 10V, 15 pF load capacitance, measured from 1 5V input to 50% point on output.




LM3611, LM3612, LM3613, LM3614

schematic diagrams (each driver)

LM3311 Dual AND Peripheral Driver

VVV—

QO Ve

<
<
<
g *—o O GND
NOTE 1/2 OF UNIT SHOWN
LM3612 Dual NAND Peripheral Driver
L 2 . 4 —O Ve
>
> .
X
3
<
>
3 1
L *—@ O 6ND
NOTE 1/2 OF UNIT SHOWN
_LM3613 Dual OR Peripheral Driver M
@ O Vee

AAA

NOTE 1/2 OF UNIT SHOWN




schematic diagrams (con’t) ‘ .

LM3614 Dual NOR Peripheral Driver

Vee O~ \ 4 . 4 \ 4
<
S
1
A
X
8 O~
> >
< <
> >
<3 <
GND O—@ ® & - L g
NOTE 1/2 OF UNIT SHOWN
test circuits
Vee INPUT OUTPUT
CIRCUIT UNDER ?;:::
TEST APPLY MEASURE
1
g M3611 \% \% 1 7
F—0 vou L H " oH OoH
CIRCUIT |y SEE \ \Y ! \
Viu TEST UNDER TEST " ce o o
Vi TABLE sl TEST TABLE ‘\Im LM3612 Vi Vin lou Vou
J Vie Vee lon Von
LM3613 Vin GND lon Von
Vou Vie Vie lov Vou
_L I LM3614 Vin GND lou Vou
= = == Ve Vie lon Vou
NOTE: Each input is tested separately.
FIGURE 1. Vi, VjL. 1oH. VoL
Vee
asv SE A B ?
Vee NOTES CIRCUIT
? I UNDER o OPEN
[} -—
il AB vo—— ]u TEST
V.O——_

_[_ 4 =

EACH INPUT IS TESTED SEPARATELY

CIRCUIT |y
UNDER |~ OPEN
B.A TEST

L

NOTE A .EACH INPUT IS TESTED SEPARATELY.

NOTE B WHEN TESTING LM3613 AND LM3614 INPUT NOT UNDER TEST IS GROUNDED. FOR
ALL OTHER CIRCUITSIT IS AT 4.5V

FIGURE 2. 1), |y FIGURE 3.V, ljL

OPEN

-

|

|

l

&

BOTH GATES ARE TESTED SIMULTANEOUSLY BOTH GATES ARE TESTED SIMULTANEOUSLY.
FIGURE 4. IccH. IccL for AND, NAND Circuits FIGURE 5. IccH. IccL for OR, NOR Circuits
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LM3611, LM3612, LM3613, LM3614

test circuit and switching time waveforms

INPUT 24v 1ov
‘T:
w3611 Shw
M3612
| I ouTPUT
GENERATOR
(NOTE 1) CIRCUIT
UNDER
T
£sT C,=15pF
(NOTE 2)
GND
LM3813
LM3614
0av = =
<50m <10m
0%
NPUT
M3 15V 15v
LM3613
10% 10%
06us;
NPUT
L3812
M3614
3 0%
outPuT 0% 0%
10% 0%
t t

NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS PRR ~ 1 0 MHz,
Zoyr = 500
NOTE 2 C, INCLUDES PROBE AND JIG CAPACITANCE

FIGURE 6. Switching Times of Complete Drivers

Jov
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Peripheral/Power Drivers

LM75450,LM350 dual peripheral driver

general description

The LM75450 and LM350 are general purpose
dual peripheral drivers. The design employs two
standard TTL gates (NOR in LM350, NAND in
LM75450) and two totally uncommitted, high-
voltage, high-current NPN transistors. These tran-
sistors are capable of sinking 300 mA and will
withstand 30V in the OFF state. Inputs are fully
DTL/TTL compatible. The LM75450 meets or
exceeds the specifications for both the SN75450
and the SN75450A and is a pin-for-pin replacement.

features

® High speed

® High sink current 300 mA

® Separate gates and transistors

® Both transistors can sink 300 mA simulta-
neously

® Transistors withstand 30V collector to emitter
in the OFF state

® Input clamp diodes

schematic and connection diagrams

LM350

| E—

| O SUBSTRATE <

©
»l
Ll
bl
L]

GND

Note 1/2 of umit shown

' j z
$ b3 @———Q SUBSTRATE
%!

Vee

LM75450
O Ve
A
P SUBSTRATE
y
. c
X B
A Q=g o:
s O—9— £
!

GND
SUBSTRATE

Note 1/2 of unit shown

|| ‘z 3 . ] g 7

H A 1 1 1

Positive Logic: A+S =X

Order Number LM350N
See Package 22

LM75450

o

Positive Logic: AS =X

Order Number LM75450N
See Package 22

5-23

0SENT '0SPYSLIN




absolute maximum ratmgsmm%n

Supp!y Voltage Vee Emitter-Base Voltage 5V
Input Voltage S,SV Contlnuous Collector Current 300 mA
Ve -to-Substrate Voltage , 35V Total Power Dissif (Note 3) 800 mW
Collector-to-Substrate Voltage 35V Operatmg Free-Air Temperature Range 0°C t0 70°C
Collector-Base Voltage 35V Storage Temperature Range -65°C to 150°C
Collector-Emitter Voltage (Note 2) 30v

electrical characteristics
The following apply for 0°C < Ta < 70°C, Ve = BV 5%, for LM75450 and LM350 unless otherwise specified.
TTL GATES

LM75450, LM350

LOGIC | LOGIC | SUPPLY
PARAMETER COMMENTS WNPUT | ouTpuT | vOLTAGE MIN |TYP| MAX |UNIT
Logical “1” Input Voltage Logic Output‘g 04V | Vin 16 mA 475V 2 \%
Logical “0” Input Voltage Logic Output>24V | Viy -400 HA 475V 08 v
Logical 1"’ Output Voltage o8v -400 HA 475V 24 \
Logical ’0” Output Voltage 2v 16 mA 475V 04 \Z
Logrical “1” Input Current A Input 24v 525V 40 uA
S Input 24v 525V 80 MA
A Input 55V 525V 1 mA
S Input 55V 525V 2 mA
Logical “0" Input Current A Input 0.4v 525V -16 | mA
S Input 04v 5 25V -32 | mA
Output Short Circuit Current | Note 4 ov ov 5.25Vv -18 -55 mA
Supply Current
Output Low
LM350 Per Package 5V 525V 8 14 mA
LM75450 Per Package 5V 525V 6 1" mA
Output High
LM350 Per Package ov 5 25V 4 7 mA
LM75450 Per Package ov 525V 2 4 mA
Input Diode Clamp Voltage | T = 25°C, Vsyg =0V | 12 mA 5V -1.5 v
TRANSISTORS
PARAMETER COMMENTS BASE | EMITTER | COLLECTOR | MIN | TYP | MAX | UNIT
BVcao ov 100 uA 35 v
BVcer Rge < 50092 ov 100 uA 30 \%
BVeso ov 100 A 5 v
Vee 10 mA ov 100 mA 085 1 \2
30 mA ov 300 mA 105 12 \
Vet 10 mA ov 100 mA 025] 04 v
30 mA ov 300 mA 05 07 \2
hee Vee=3V,Ta= 0°C,Note5 | Ig ov 100 mA 20
Vee =3V, Ta= 0°C Note5 | Ig ov 300 mA 25
Vce =3V, Ta = 25°C, Note 6 | Ig ov 100 mA 25
Veg = 3V, Ta = 25°C, Note 5 | Ig ov 300 mA 30
The following apply for Ve =5V, Ta = 25°C
TTL GATES (Note 6) TRANSISTORS GATES AND TRANSISTORS (Note 7)
PARAMETER TYP MAX PARAMETER TYP MAX PARAMETER TYP
tod1 10ns 22ns ty 6ns 15 ns o 30 ns
todo 5ns 15 ns t, 12ns 20 ns toao 30ns
ts 6éns 15 ns 1, 12ns
\] 8 ns 16 ns 4 15ns

Note 1: All voltage values are with respect to ground terminal. Positive current 1s defined to be
current into referenced pin.

Note 2: With base-emitter resistance < 5008.

Note 3: The maximum junction temperature 1s 150°C. For operating at elevated temperatures the
package must be derated based on a thermal resistance of 150°C/W 6 A.

Note 4: Only one output should be shorted at a time.

Note 5: These parameters are to be measured with less than 2% duty cycle.

Note 6: Delays measured with fanout of 10, 15 pF total load capacitance; measured from 1.5V input
to 1.5V output.

Note 7: Delays measured with 502 load to 10V, 15 pF total load capacitance; measured from 1.5V
input to 50% of output.
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Peripheral/Power Drivers

LM75451, LM75452, LM75453, LM351 dual peripheral driver

general description

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300 mA loads to ground. In the off state (or
with Vce = 0V) the outputs will withstand
30V. Inputs are fully DTL/TTL compatible. The
LM75451 meets or exceeds the specifications
for the SN75451 and is a pin-for-pin replacement.
The LM75452 and LM75453 meet or exceed
the specifications for SN75452 and SN75453,
respectively, and are pin-for-pin replacements.

features
® High speed

® Both outputs can sink 300 mA simultaneously

® Withstands 30V on output with Ve = OV for
power strobing applications

® |nput clamp diodes

® Two separate drivers per package

schematic diagrams

LM75451

LM75452

LM351, LM75453

]

Note 1/2 of umit shown

connection diagrams

Vee a2

[

x2 [
J: |

Note* 1/2 of unit shown

Note 1/2 of umt shown

" [

TOP VIEW

Order Number LM75451N
See Package 20

truth tables

Positive logic: AB=X

A B OUTPUT X*
0 [} 0
1 0 0
[} 1 0
1 1 1

*0” Output < 0.7V
“1"” Output < 100 A

TOPVIEW

Order Number LM75452N
See Package 20

Positive logic: AB=X
B OUTPUT X*
1

- ©o = o|»

0
] 1
1 1
1 0

0" Output < 0.7V
“1” Output < 100 pA

TOP ViEW

Order Number LM75453N or LM351
See Package 20

Positive logic: A+ B =X
B OUTPUT X*
0

- - -

- 0o = o|»
- = o o

*0" Qutput < 0.7V
“1" Output < 100 pA

5-25

LGEWT "€SPSLINT' 2SYSLINT ' LSYSLINT




LM75451, LM75452, LM75453, LM351

N

absolute maximum ratings (Néfe 1)

Supply Voltage Vec v Continuous Total Power Dissipation  (Note 3) 800 mW
Input Voltage 55V Operating Free Air Temperature Rarige 0°Cto 70°C
Output Voltage (Note 2) 30v Storage Temperature Range -65°C to 150°C
Continuous Output Current 300 mA Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics
The following apply for 0°C < T < 70°C, V¢ = 5V 5%, unless otherwise specified (Note 4)
LOGIC SUPPLY
PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX | UNIT
Logic 1" Input Voltage Vin 30V (300 mA) 475V Output < 100 pA (<0.7V) 2 v
Logic “0” Input Voltage Vin 300 mA (30V) 478V Output < 0.7V (<100 uA) 08 \Y
Output Leakage Currents 2V (0.8V) 3o0v 475V 100 MA
30v ov 100 MA
Output LOW Voltages 08V (2v) 100 mA 4.75V 025 04 \
08V (2v) 300 mA 475V 0.5 07 \%
Lagic 1" Input Currents 2.4V 525V 40 MA
55V 5.2V 1 mA
Logic 0" Input Current 0.4v 5.25V -1 -16 mA
Supply Currents.
Output Low .
LM75451 ov 5.25V Per Package 48 65 mA
LM75452 5V 5.25V Per Package 51 7 mA
LM75453 ov 526V Per Package 50 68 mA
Output High
LM75451 5V 5.25V Per Package 7 11 mA
LM75452 ov 526V Per Package 9 14 mA
LM75453 5V 5.25V Per Package 9 " mA
Input Diode Clamp Voltage -12mA 5V Ta=25C -16 \%
The following apply for Ve = 6V, T4 = 26°C
Propagation Delay Times
Input to Output HIGH
LM75451& LM75453 (Note 5) n 25 ns
LM75452 (Note 5) 13 35 ns
Input to Output LOW
LM754518& LM75453 (Note 5) 16 25 ns
LM75452 (Note 5) 19 .35 ns
Output Risetime 4 ns
Output Falltime 10 ns

Note 1: All voltage values are with respect to ground terminal. Positive current is defined to be current

into referenced pin.

Note 2: Maximum vdltage to be applied to either output in the off state.

Note 3: The maximum junction temperature is 150°C. For operating at elevated temperatures, the

package must be derated based on a thermal resistance of 110°C/W 6 a.

Note 4: Test conditions 1n parentheses pertain to LM75452, other test conditions pertain to

LM75451A and LM75453.

Note 5: Delays measured with 5052 load to 10V, 15 pF total load capacitance; measured from 1.5V

input to 50% of output.
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LM75454 dual peripheral driver

general description features

The LM75454 is a dual NOR peripheral line ® High speed

driver with output transistors rated up to 300mA

continuous current. Both output transistors can 8 Both outputs can sink 300 mA simultaneously
sink this current at the same time, bringing maxi- )

mum chip power dissipation to 820mW. Switching ® Withstands 30V on outputs

speeds are compatible with standard TTL and logic

levels interface directly with TTL, DTL, and ® |nput clamp diodes

LPTTL logic families. The overall input to output

NOR function allows pin for pin replacement with 8 Maximum package power dissipation at maxi-
T1’s SN75454 positive logic NOR driver. mum current rating < 820 mW

schematic diagram

Vee O

NMN—@
)

AAA

©
AA
vVV

VWV

GND
NOTE: 1/2 SCHEMATIC SHOWN
connection diagram truth table
Dual-in-Line Package
Vee B2 A; X2

-1
—o=-0|w
coo-|x

1 2 3 L)
1 | Xy GND
TOP VIEW
Order Number LM75454N
See Package 20
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LM75454

absolute maximum. ratings Note 1)

Supply Voltage, Vcc v
Input Voltage 5.5V
QOutput Voltage (Note 4) 30V
Continuous Qutput Current 300mA
Continuous Total Power Dissipation (Note 2) 820mwW
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10 sec) 300°C

e |ectrical cha ractel’istics The following apply at 0°C <Ta< +70°C, Ve = 5V + 5% unless otherwise noted.

LOGIC SUPPLY

PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX UNITS
Logical “1" Input Voltage Vin 300mA 475V Output <07V 20 \Z
Logical “0” Input Voltage Vin 30v 475V Output < 100pA 08 \%
Logical ““1" Input Current 24v 525V - | 40 HA
5.5V 525V 1 mA
Logical “0" Input Current 04V 525V =-1.0 -16 mA
Output Low Voltage 20V 100mA 475V 025 04 \
20V 300mA 475V 05 07 v
Output Leakage Current osv 30v 475V 100 MA
0.8v 30V ov 100 HA
Supply Currents:
Output Low :: o 525V Per Package 61 7 mA
Output High A, =By =0V 525V Per Package 13 17 mA
Input Clamp Diode Voltage -12mA 5V Ta =25°C -15 \Y
Propagation Delay Times. The following Apply for Ve =5V, T, = 25°C
toat, Input “0” to Output “1” (Note 3) 13 35 ns
toa1. Input ““1” to Output “0" (Note 3) 19 35 ns
Output Risetime ns
Output Falltime ns

Note 1: All voltage values are with respect to ground. Positive current 1s defined to be current into referenced pin.

Note 2: Maximum junction temperature 1s 150°C. For operating at elevated temperatures, the package must be derated
based on a thermal resistance, 6 ja, of 110°C/W.

Note 3: Delay 1s measured with a 5092 load to 10V, 15pF load capacitance, measured from 1.5V input to 50% point on
output. Unused inputs should be grounded for this test.

Note 4: Maximum voltage to be applied to either output in the off state.




DM5441A/DM7441A

Display Drivers

BCD to decimal decoder/nixie* driver

general description

The DM5441A/DM7441A is monolithic binary-
coded-decimal to decimal decoder. The BCD
number to be decoded i1s applied to the four
input lines; and the unique output corresponding
to the decimal equivalent of the input number
falls to a logical O level. Outputs are designed to
drive gas-filled-readout (Nixie*) tubes but are also

able to operate with other low current lamps
and relays.

An over-range feature provides that if binary num-
bers between 10 and 15 are applied to the input
the least significant bit of these numbers (0
through 5) will be decoded on the output.

connection diagram

Dual-In-Line and Flat Package o &L 4 [rowoureur
o 0 0 o [
1
16 |15 [ 13 |12 1 |10 9 o o o ' :
[ | 1 clo o 1 o 2
| I I Order Number DM5441AJ o o 1 1 3
1 .l S R or DM7441AJ °o 1 0 o .
See Package 17 o 1 o0 1 5
Order Number DM7441N L Voo s
See Package 23 10 1 v 1 ?
A ) 10 o0 o 8
— Order Number DM5441AW | 0 © ¢
See Package 28 °
(OVER RANGE)
10 1 o 0
T 2 3 T 15 R 6 g oo !
Ve 11 0 o 2
TOP VIEW 1 1 o 1 3
1 1 1 [1] 4
. A . LR T | 5
typical applications

Nixie* Readout

DMS5441A/DM7441A
A B

Y

;@-

Note: Values for B+ and R|_ are as specified by the
tube manufacturer.

*Trademark of Burroughs Corporation

@ o Vee

logic table

Over-Range Decoding

OVER RANGE
INDICATOR

DMS5441A/DM7441A

> ® oo
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DM5441A/DM7441A

absolute maximum ratings

Supply Voltage (V¢c)

7.0v
Output Voltage 70V
Input Voltage 5.5V
Operating Temperature Range DM5441A -55°C to +125°C
DM7441A 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX |UNITS
(Note 2)
] DM5441A| V¢ = 4.5V
Logical 1 Input Voltage DVI744TA Voo =475V 2.0 \"
cc =4
Loaical © Inout Volt DM5441A Vee = 4.5V 08 v
ogical O Input Voltage .
DM7441A Vee =4.75V
Logical 1 Input Current DM5441A| V¢ =5.5V _
(all inputs) DM7441A| Ve =5.25v VN =24V 3 40 KA
X DM5441A Vee = 5.5V
Logical 1 Input Current DM7447A V525V Vin = 5.5V 1 mA
cc =9.
. DM5441A| Ve =6.5V
Logical O Input Current DV744TA V525V Vin = 0.4V -1.0 -16 mA
cec T 9.
DM5441A Vee =5.5V
Supply Current DV7447A Voo =525V Vin =0.0V 21 36 mA
cc = .
X DM5441A Vee = 5.5V
Logical 1 Output Breakdown DVTaaTA Vo =525V loutr = 1.0mA 70 85 \
cc = 9.
125° 60
) DM5441A | Ve =6.5V 70° 40
Logical 1 Output Current  Sr=7aer Voo =525y Vour =50V 25° 1.8 A
cc ~ 9. o
. 0 1.8
-55° 1.8
125° 3.0
) DM5441A |  Vec = 4.5V 70° 25
Logical 0 Output Voltage OMTAaTA Ve =475V lour =7mA  25° 1.4 25 \Y;
ce ™ 0° 25
-55° 2.5

Note 1: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DM5441A,
and the 0°C to +70°C temperature range for the DM7441A.

Note 2: All typicals apply at 25°C for Vgg = 5V.
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DM5445/DM7445
DM54145/DM74145
BCD-to-decimal decoder/drivers

general description

The DM5442/DM7442 and DM54145/DM74145 . high breakdown voltages (DM5445/DM7445 = 30V
BCD-to-decimal decoder/drivers are fully compati- and DM54145/DM74145 = 15V).

ble for use with TTL or DTL logic circuits. Each

circuit features full decoding of all valid BCD features

input conditions (0 to 9) ensuring that all outputs . .

‘wi’;l be off for any invalid inpu? condition. Epach ® 210 mW typical power dissipation

output transistor is capable of sinking 80 mA. ® 30 ns maximum propagation delay

In the off condition each transistor can withstand ® Series 54/74 compatible

SYLYLINA/SPLYSING ‘SYYLNAQ/SYPSING

logic and connection diagrams

Dual-In-Line and Flat Package

O outPuT 0

'#

INPUT A

L

>
o»] [ore @]

ouTPUT 1

ouTPUT2

1 2 Il Il Il Il IY Il
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT  GND
0 1 2 3 . s [}

TOP VIEW
outPuT4 Order Number DM5445J, DM7445J), DM54145J or DM74145J
See Package 17

Order Number DM7445N or DM74145N
ouTPUT S . See Package 23
Order Number DM5445W, DM7445W, DM54145W
or DM74145W
ouTRuTE See Package 28

ouTPUT3

INPUT -o_Dc

QJQ

wn] [ore @)

/

INPUT €

Y
YILYLY]

ouTRUT?

1
|
asm

truth table

o>

ouTPUT S

INPUTS OUTPUTS
14 DCBA 01 23 45 67 89
.jg_}ﬂwvun 0000 o1 11 11 11 11
0 0001 10 11 11 o1 o1
0010 11 01 1 v o1
0011 t1 10 11 o111
0100 11 11 01 11 o1
0101 11 11 10 11 1
0110 11T 11 11 01 1
0111 11 11 11 10 1
1000 t1 11 11 11 01
1001 1t 11 11 11 10
1010 LJNR D S R S R I RS B |
1011 LI T I N N R I RS B |
1100 LI I I EE R B N B I |
1101 LU R I S IR B IR B I |
1110 111t 1t o1
1111 LU J I R IR B IR B I |
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DM5445/DM7445, DM54145/DM74145

absolute maximum ratings(Note 1)

operating conditions

Supply Voltage A% MIN MAX UNITS
Input Voltage . 55V
Output Voltage ~ DM5445/DM7445 30V Supply Voltage (Vcc)
DM54145/DM741456 15V DM5445,DM54145 45 5.5 Y
Operating Temperature Range DM7445,DM74145 475 5.25 v
DM5445,DM54145 -55°C to +125°C
DM7445,0M74145 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic 1" Input Voltage 2 V]
Logic “0" Input Voltage 08
Output Breakdown Voltage Vee = Max, lggg = 250 HA 30 \
Vee = Max, lope = 250 A 15 \
Logical 0 Output Voltage Vee = Min, loyt = 80 mA 05 09 \Y
Vee = Min, loyt = 20 mA 02 04 v
Logical ‘1" Input Current Vee = Max, Viy =24V 40 HA
Vee = Max, Vi =55V 1 mA
Logical 0" Input Current Vee = Max, Vi =04V -16 mA
Supply Current Vee = Max DM65445/DM54145 42 62 mA
Ve = Max DM7445/DM74145 42 70 mA
Vec =50 . _
Input Clamp Voltage Ta=25°C Iin 12 mA 15 \%
Propagation Delay to a Logical 0", Vee = 500 C,=15pF R, = 10082 17 30 ns
todo Ta=25"C
Propagation Delay to a Logical 1 Vee = 500 CL=15pF R, = 1009 18 30 s
Ta=25°C

Note 1: ““Absolute Maximum Ratings' are those values beyond which the safety of the device cannot be guaranteed Except
for “‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of "Electrical Characteristics’’ provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the -55°C to +1256°C temperature range for the DM54465,
DM54145 and across the 0°C to 70°C range for the DM7445,DM74145 All typicals are given for Voc =50V and T = 25°C

ac test circuit and switching time waveforms

I

15V
INPUT OV ——"'ﬂZ
Y

OUuTPUT

L

Cour

OUTPUT

toar =]

FREQUENCY =1 MHz

DUTY CYCLE =50%
t=t;=10ns

15V

Yoo
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DM5446A/DM7446A
DM5447A/DM7447A
DM5448/DM7448
BCD-to-7-segment decoder/drivers

general description

This versatile series of 7-segment display drivers
fulfills a wide variety of requirements for most
active high (common cathode) and active low
(common anode) Light Emitting Diodes (LED)
or lamp displays. Each device fully decodes a
4-bit BCD input into a number from O through 9
in the standard 7-segment display format, and
BCD numbers above 9 into unique patterns that
verify operation. All circuits operate from a
single 5.0V supply.

Display Drivers

leakage current of 260uA. Since its output configu-
ration 1s the same as the DM5446A/DM7446A
its applications will also be the same; the only
restriction is that a lower voltage type display be
used because of the reduced output voltage limit
of 15V. !

The DM5448/DM7448 has active-high, passive-
pull up outputs with a fanout of 4. Typical source
current is 2.0 mA at an output voltage of 0.85V.

" The sink capability is 6.4 mA at a maximum

The DM5446A/DM7446A has active-low, open-
collector outputs that will drive segments requiring
up to 40 mA of current. The outputs are capable
of withstanding 30V at a maximum leakage current
of 250uA. This configuration is particularly well
suited for common anode LED displays or higher
voltage lamp displays. The high sink current
capability also allows this circuit to be used in
the multiplex or nonmultiplex mode of display
drive. In addition, the device may be used to
drive logic circuits since its normalized fanout
is 25.

The DM5447A/DM7447A has the same output
characteristics as the DM5446A/DM7446A except
that the outputs withstand 15V at a maximum

voltage of 0.4V. It is normally used to drive logic
circuits, operate high-voltage loads such as electro-
luminescent displays through buffer transistors or
SCR switches, and in low current common cathode
Non-Multiplex LED applications.

features

® |amp-test input

® |eading/trailing zero suppression (RBI and
RBO)

® Blanking input that may be used to modulate
lamp intensity or inhibit output

® TTL and DTL compatible

® Input clamping diodes

connection diagrams

Dual-In-Line and Flat Package

OUTPUTS

Vee f [] 2 ] ]

I 16 15 | 1 I 13 l 12

10 9

DM5446A/DM7446A,
DM5447A/DM7447A

1 2 | 3 | 4 I 5
LAMP RB RB D A GND

N qEST OUTPUT NPUT
INPUTS INPUTS

7 8

TOP VIEW

" Dual-In-Line and Flat Package

OUTPUTS

Vee f .

l 16 15 14 13 12 1 10 I!

DM5448/DM7448

T ;T
1 2 | 3 Il | 5 5 7 I 8
LAMP RB RB
—————  TEST OUTPUT NPT
INPUTS INPUTS

o

TOP VIEW

Order Number DM5446AJ, DM7446AJ, Order Number DM5446AN, DM7446AN,  Order Number DM5446AW, DM7446AW,

DM5447AJ, DM7447AJ, DM5448J, DM5447AN, DM7447AN, DM5448N, DM5447AW, DM7447AW,
or DM7448J or DM7448N DM5448W or DM7448W
See Package 17 See Package 23 See Package 28
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DM5446A/DM7446A, EM5447A/ DM7447A, DM5448/DM7448

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage (Vo)
Input Voltage 5.5V DMS5446A, DM5447A, } 45
Storage Temperature Range —65°C to +150:C DM5448 . 5.5 v
Lead Temperature (Soldering, 10 seconds) 300°C DM7446A, DM7447,
, OM7448 }oars 525 v
Temperature (Ta)
DM5446A, DM5447A,
DM5448 } -ss +125 °c
gm;::gA DM7447A, } 0 +70 °c
Output Voltage
DMB5446A, DM7446A 30 v
DM5447A, DM7447A 15 v
DM5448, DM7448 5.5 v
Output Sink Current (per segment)
DM5446A, DM7446A, 40 mA
DM5447A, DM7447A 40 mA
DM5448, DM7448 6.4 mA
electrical characteristics (Note2) The following is applicable to all parts.
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage 2.0 \
Logical “0” Input Votlage 0.8 v
Logical ““1”” Output Voltage _ __
BI/RBO Node Vee = Min, lour = —2004A 2.4 37 v
Logical “‘0" Output Voltage at - Mi _
BI/RBO Node Vee = Min, ljy =8.0 mA 03 0.4 v
Logical ‘1" Input Current at any Vee = Max, V| = 2.4V 40 MA
Input Except BI/RBO Node Ve = Max, Vi = 5.5V 1.0 mA
Logical ““0" Input Current _ _ _
(Except BI/RBO Node) Vee = Max, Viy = 0.4V 16 mA
Logical ‘0" Input Current - _ _
BI/RBO Node Vee = Max, Vy = 0.4V 4.2 mA
Output Short Circuit Current at _ _
BI/RBO Node Vee = Max 40 1 mA
Input Clamp Voltage Vee = 5.0V, Ta = 25°C, )y =—12 mA -1.6 \
output characteristics and supply current
DM5446A/DM7446A, DM5447A/DM7447A (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical *“1”” Output Voltage
Outputs a through g
DM5446A, DM7446A _ _ 30 \%
DM5447A, DM7447A Vee = Max, loyr = 250uA 15 v
Logical 0’ Output Voltage _ _
Outputs a through g Vee = Min, lgyt =40 mA 03 04 \%
Supply Current
DM5446A, DM5447A Ve = Max 60 85 mA
DM7446A, DM7447A ce 60 103 mA
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output characteristics and supply current
DM5448/DM7448 (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Logical 1" Output Voltage
Outputs a through g

DM5448, DM7448 Vee = Min, loyt = —400uA 2.4 3.2 v
Logical 0" Output Voltage s _
Outputs a through g Vee = Min, loyt = 6.4 mA 0.25 0.4 \
Logical “1” Load Current g _ _ _
Available, Outputs a through g Vee =Min, Vour =085V 1.3 20 . mA
Output Short Circuit Current

= -3 -4, A

Outputs a through g (Note 3) Ve = Max 30 0 m
Supply Current

DM5448 Ver = Max 50 76 mA

DM7448 ce 50 90 mA

Note 1: ““Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed.
They are not meant to imply that the devices should be operated at these limits. The table of “’Electrical Characteristics’
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max hmits apply across the ~55°C to +125°C temperature range for DM5446A,
DMB5447A, and DM5448, and across the 0°C to +70°C range for DM7446A, DM7447A, and DM7448. All typicals are given
for Vgc = 5.0V and Tp = 25°C.

switching characteristics
DM5446A/DM7446A, DM5447A/DM7447A, DM5448/DM7448 (Ve = 5.0V, Ta = 25°C)

PARAMETER CONDITIONS : MIN TYP MAX UNITS
Propagation Delay to a Logical “0"
from A Input to any Output (t o)
DM5446A/DM7446A { C_ =15pF 100 ns
DM5447A/DM7447A Ry =120Q 100 ns
DM5448 C_ =15pF, R =1kQ 100 ns
DM7448 C_ =15pF, R =667Q 100 ns
Propagation Delay to a Logical “0"
from RBI to any Output (tpgo)
DM5446A/DM7446A { C_ =15pF 100 ns
DM5447A/DM7447A R = 12082 100 ns
DM5448 . C_ =15pF, R =1k 100 ns
DM7448 C_ =15pF, R =6678 100 ns
Propagation Delay to a Logical 1" -
“from A Input to any Output (tpqyq)
DM5446A/DM7446A { C_ =15pF 100 ns
DM5447A/DM7447A Ry =120Q 100 ns
DM5448 C_ =15pF, R = 1kQ 100 ns
DM7448 C_ =15pF, R_=667Q 100 ns
Propagation Delay to a Logical “1" '
from RBI to any Output (tpyq)
DM5446A/DM7446A { C_=15pF 100 ns
DM5447A/DM7447A Ry =120Q 100 ns
DM5448 C_ =15pF, R =1k 100 ns
' DM7448 C_ =15pF, R_ = 6672 100 ns
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DM5446A/DM7446 A, DM5447A/DM7447A, DM5448/DM7448

truth tables
DM5446A/DM7446A, DM5447A/DM7447A

INPUTS | OuTPUTS
DECIMAL
oR |
FUNCTION LT RBI D [4 B8 A BI/RBO a b < d e f g |[NOTE
0 1 1 0 0 0 0 1 0 0 0 0 0 [ 111
1 1 X [ 0 [} 1 1 1 0 0 1 1 1 1 1
2 1 X (] 0 1 0 1 0 0 1 0 0 1 0
3 1 X [ 0 1 1 1 0 0 0 0 1 1 0
4 1 X 0 1 0 [] 1 1 0 0 1 1 0 0
5 1 X 0 1 0 1 1 0 1 [ 0 1 0 0
6 1 X 0 1 1 0 1 1 1 0 0 0 0 0
7 1 X 0 1 11 1 0 0 0 1 1 1 1
8 1 X 1 0 0 0 1 0 0 0 1] 0 0 0
9 1 X 1 0 0 1 1 0 0 0 1 1 [} ]
10 1 X 1 0 1 0 1 1 1 1 0 ] 1 0
1" 1 X 1 0 1 1 1 1 1 0 0 1 1 [
12 1 X 1 1 0 0 1 1 0 1 1 1 0 0
13 1 X 1 1 0 1 1 0 1 1 0 1 0 0
14 1 X 1 1 1 0 1 1 1 1 0 0 0 0
15 1 X 1 1 1 1 1 1 1 1 1 1 1 1
8I X X X X X X 0 1 1 1 1 1 1 1 2
RBI 1 0 0 0 0 0 0 1 1 1 1 1 1 1 3
LT 0 X X X X X 1 0 0 o 0 0 0 0 4

Note 1: BI/RBO i1s wire-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). The blanking input (Bl)
must be -open or held at a logical 1 when output functions' O through 15 are desired, and the ripple-blanking input (RBI)
must be open or at a logical 1 if blanking of a decimal 0 1s not desired. X = input may be high or low.

Note 2: When a logical O i1s applied directly to the blanking input (forced condition) all segment outputs go to a logical 1
regardless of the state of any other input condition

Note 3: When the ripple-blanking input (RBI) and inputs A, B, C, and D are at logical 0, with the lamp test input at logical 1,
all segment outputs go to a logical 1 and the ripple-blanking output (RBO) goes to a logical O (response condition).
Note 4: When the blanking input/ripple-blanking output (BI/RBO) Is open or held at a logical 1, and a logical O is applied to
the lamp-test input, all segment outputs go to a logical 0.

DM5448/DM7448
INPUTS OUTPUTS

DECIMAL

OR
FUNCTION | LT | RBt | D |c|B|jA|B/RBO| a]|b|c|a|e]|t ] g]|nNoTE
0 1 1 ofojo]o 1 tfa e ]fof
1 1 x fojofolf1 1 of1[1|o|lofo]|of 1
2 1 x loJo|1]o 1 tfr o1 ]of1

3 1 X |ofo 1] 1 tfa )11 fo]ofn

4 1 x |o]1]ofo 1 o1 |1 ]ojof1 |

5 1 X 0 1 0 1 1 1 0 1 1 0 1 1

6 1 xlo|l1}11o0 1 olofr {11t

7 1 x o1 ]1]n 1 11 ]1]ofo]ofo
8 1 X 1]ofofo 1 L0 R IR AT A I

9 1 X 1o o] 1 1l oo
10 1 X trdoj1lo 1 olofoji 1ol
n 1 X 1o 1] 1 oJofr]1jojo]n
12 1 X 111 ]o}fo i o1 fofofoj |
13 1 X 11 o] 1 1lojofr]oj1|
14 1 X 111 ]o 1 ofofo 1] ]
15 1 X [N RN 1 ofofofofofo]o
Bl X X | x|x|x]|x 0 ofojojojo]ofof 2
RBI 1 o Jojofo]o 0 ofofo|o|o]o]|o] 3
LT 0 x | x| x|x]x 1 tlavfa ] e

Note 1: BI/RBO i1s wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). The blanking input (BI)
must be open or held at a logical 1 when output functions O through 15 are desired, and the ripple-blanking input (RBI)
must be open or at a logical 1 if blanking of a decimal 0 1s not desired. X = input may be high or low.

Note 2: When a logical O is applied directly to the blanking input (forced condition) all segment outputs go to a logical 0
regardless of the state of any other input condition.

Note 3: When the ripple-blanking input (RB!) and inputs A, B, C, and D are at logical 0, with the lamp test at logical 1 all
segment outputs go to the logical 0 and the ripple blanking output (RBO) goes to a logical O (response condition).

output display

Note 4: When the blanking input/ripple-blanking output (RI/RBO) 1s open or held at a logical 1, and a logical O is applied to
o — NNy f— —
Lo 3 _IIIII I
_.I I / _I

the lamp-test input, all segment outputs go to a logical 1.
L1 /g / ] g g

SEGMENT IDENTIFICATION 4 L ] 7 12 " 15
NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS
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O
output stage schematics g
Veo Vee g
2
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H
3
ac test circuit >
N
o Yee© I ouTPUT O
421 A 2 - r S -I r > _l g
TRUTH TABLE ] bf—o0 | A || :' R | ~
GENERATOR ¢ ¢f—o0 | E: 11 IN3064 | 1N3064 1N3064 1N3064 | H
(SEE NOTE 1) o i}—o 1 11 I - | H
° T R L BE B g]
45V O oLt ef—0 | - : : . J- : ;
RBI f p—0 | - ‘
GENERATOR : “’OV\O_]—EE BI/RBO 9 fp——0 | ::E 11 ’J_-'\ = | -
(SEE NOTE 1) | LoADCIRCUIT FOR | | LOAD CIRCUIT FOR |
st .l. l—smmmgmmu L DM5448/0M7448 J U
(3]
H
switching time waveforms o
N
S - o
INPUT A N 18V g
TYPICAL INPUT |, —— Vi ~
WAV (SEENOTE2) H
(SEENQTE2) | === ——— ————— Vinn H
INPUTS B, C, 0R D 4 [+]
——————————— —_—— Vi
( Vourm
15V
TypicAL ouTRUT | —m  ————— ———— — ——————————————— — —————— — = =Voute
VOLTAGE
e e e —VouTt)
15V
Vouti
e tpa0
A Input to Outputs
DMSMSA/OMSA8IA/DMS88 ——————— . v
DM7446A/DM7447A/DM7448 N
INPUTS A, B,C AND D \
Vol
OMSMGA/OMSATA/OMS48 —— Vo

DM7445A/DM7447A/DM7448
RBIINPUT 15V
| Vinor

= tpatn) —m==;
| Vourm
oUTPUTa 15v
OMSA4GA/DMIAA6A __ _ _ —_ (A Vouri
(DMS5447A/DM7447A ourll
DM5448/DM784§ == = oomm o o o e e e e —— —Vourm
oUTPUTa 15V
Vourio
R

RB! Input to Outputs
Note 1 The truth table generator and pulse generator have the following charactenstics*
Voutn) 224V, Vo;nm) <04V, t,and t; <10ns, and PRR = 1 0 MHz

Note 2 Inputs B, C, and D transitions occur simultaneously with or prior to input A
transitions RBI = 4.6V.

Note 3 €y includes probe and jig capacitance.
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DM54141/DM74141

N

DM54141/DM74141

N

BCD to decimal decoder/driver

general description

The DM54141/DM74141 is a second-generation
BCD to decimal decoder designed specifically to
drive cold cathode indicator tubes. This decoder
demonstrates an improved capability to minimize
switching transients in order to maintain a stable
display.

Full decoding is provided for all possible input
states. For binary inputs 10 through 15, all the
outputs are off. Therefore the DM54141/DM74141,
combined with a minimum of external circuitry,
can use these invalid codes in blanking leading-
and/or trailing-edge zeros in a display as shown in
the typical application data. The ten high-perform-
ance NPN output transistors have a maximum
reverse current of 50uA at 55V.

Low-forward-impedance diodes are also provided

Display Drivers

in order to minimize transmission-line effects.
Power dissipation is typically 55 mW, which is
about one-half the power requirement of earlier
designs.

features

® Drives cold cathode numeric indicator tubes
directly

® Low leakage current at 55V BOuA max

® | ow power dissipation of 55 mW typ

® Fully decoded inputs ensure all outputs off
for invalid codes

® |nput clamp diodes for minimizing transmission

for each input to clamp negative-voltage transitions line effects

logic diagram connection diagram

Dual-In-Line and Flat Package
OUTPUTS OUTPUTS

] 1 5 4 GND 6 7 3
16 ||5 |14 Iﬂ lu o s
A(!)
— -
] —
(IB).1 T
1 |z 3 4 Is 6 7 8

8 9 A D Ve B

OUTPUTS INPUTS
TOP VIEW

2
(6) OQUTPUT

~

C
INPUTS

=
w

Order Number DM54141J or DM74141J
See Package 17

-

fat
(LI Order Number DM74141N
See Package 23
e Order Number DM54141W or DM74141W
?.\_ See Package 28
(1) 5
=B 1
o,
(1)
8




absolute maximum ratings (Note 1) operating conditions

MIN MAX UNITS

WilvLNA/LYLYSING

Supply Voltage 7.0v Supply Voltage, Vcc
Input Voltage 5.5V DM74141 4.75 5.25 \Y
Output Voltage 60V DM54141 45 55 A"
o +150°
o T T T TS e Ty
ead Temperature (Soldering, 10 seconds DM74141 0 +70 °c
DM54141 -55 +126 °c
electrical characteristics (Notes2and3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1” Input Voltage (V) Vee = Min 20 v
Logical ““1” Input Current (I;,4) Vee = Max, Vi =55V 0.1 mA
A Input Vee = Max, Viy = 2.4V 40 MA
B, C, or D Input Vee =Max, Viy =24V 80 MA
Logical ‘0" Input Voltage (V) Vee = Min 08 \Y
Logical ““0” Input Current (1)
A Input Ve = Max, V= 0.4V -16 mA
B, C, or D Input Vee = Max, V= 0.4V -3.2 mA
Input Clamp Voltage (V¢p) Vee =Min, Icp =-12mA -15 ) Vv
Logical ““1" Output Voltage (Vou) Vee = Max, loy = 05mA ' 60 \Y
Logical ““1”* Output Current (loy) Vee = Max, Vg =55V 50 HA
Vce = Max, Vo = 30V Input States 10—15 50 HA
Logical ““0” Output Voltage (Vo ) Vee =Min, loL =7.0mA 25 A
Supply Current (I¢¢) Vee = Max, All Inputs GND, All Outputs Open 1 25 mA

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “’Operating Temperature Range” they are not meant to imply that the devices should be operated at these imits. The table
of ““Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DM54141 and
across the 0°C to +70°C range for the DM74141. All typicals are given for Vg = 5.0V and Tp = +25°C.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless
otherwise noted. All values shown as max or min on absolute value basis.

truth table

INPUT OUTPUT

D C B A ont
L L L L 0

L L L H 1

L L H L 2

L L H H 3

L H L L 4

L H L H 5

L H H L 6

L H H H 7

H L L L 8

H L L H 9

H L H L NONE
H L H H NONE
H H L L NONE
H H L H NONE
H H H L NONE
H H H H NONE

H = fugh level, L = low level
TAll other outputs are off




DM75491, DM75492

Display Drivers

DM75491 MOS-to-LED quad segment driver
DM75492 MOS-to-LED hex digit driver

L. features
genergl desc"ptlon 8 Source or sink capability
The DM75491 and DM75492 are interface circuits pfer driver (.D.M75491) 50 mA
designed to be used in conjunction with MOS = Sink capability per
integrated circuits and common-cathode LED's in driver (DM75492) 250 mA
serially addressed multi-digit displays. The num- m MOS compatability (low input current)

ber of drivers required for this time-multiplexed
system is minimized as a result of the segment-
address-and-digit-scan method of LED drive. ® High-gain Darlington circuits

® Low standby power.

schematic and connection diagrams

DM75491 (each driver) DM75492 (each driver)

Y

c
(3,5,10,12) (1,2,6,7,9,13)

1,7,8,14) (14,3,5,8,10,12)
A A
(2,6,8,13)
E
s
b3
b » T0 OTHER T0 OTHER
DRIVERS DRIVERS
T0 OTHER @
DRIVERS GND DRIVERS GND
DM75491 Dual-in-Line Package DM75492 Dual-In-Line Package

aA 3A 1A &Y 6A 5A 4A

[’ ac Vss ac 3E Vss Y
14 ‘n 12 In Im Il [] lu In 12 In 10 Is 8
1 2 Ia Ia ls ls 7 l 1 Iz 3 Il 5 IG I7
b 2% 2

1A 1€ 1 GND A v 2y 2A GND 3 3y &
TOP VIEW TOP VIEW
Order Number DM75491J or DM75492J
See Package 16

Order Number DM75491N or DM75492N
See Package 22




o
=
. ~
absolute maximum ratings g
DM75491 DM75492 ©
Input Voltage Range (Note 1) : -5V to Vgg -5V to Vgg -
Collector Output Voltage (Note 2) v 10V (w)
Collector Output to Input Voltage v 1ov g
Emitter to Ground Voltage (V, 2 5V) 10V ~N
Emitter to Input Voltage ) ) 5V g
Voltage at Vgg Terminal With Respect to [
Any Other Device Terminal a LoV 1oV N
Collector Output Current
Each Collector Output ) 50 mA 250 mA
All Collector Outputs 200 mA 600 mA
Continuous Total Dissipation . 800 mW 800 mW
Operating Temperature Range o 0°C to +70°C 0°C to +70°C
Storage Temperature Range —65°C to +150°C —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C 300°C

dc electrical characteristics
DM75491 (Vgg = 10V, Tp = 0°C to +70°C unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input = 8 5V through 1 k2, Vg =5V,
On State-Collector Emitter Voltage (Vcg on) lc =50 mA, T, = 25°C 9 12 \%
On State Collector Emitter Voltage (Ve on) Inp:.l( = 8.5V through 1 k€2, Ve = 5V, 1.5 \
Ic =50 mA
Off State Collector Current (¢ opg) Ve =10V, Vg =0, I,y = 40uA 100 HA
Off State Collector Current (l¢ ofg) Ve =10V, Vg =0,V =.7V 100 MA
Input Current at Maximum Input Voltage (1) Vin =10V, Vg =0, Ic =20 mA 2.2 33 mA
Emitter Reverse Current (lg) Vin=0,Vg =5V, Ic =0 100 MA
Current Into Vgg Terminal (Igg) 1 mA
DM75492 (Vgg = 10V, T = 0°C to +70°C unless otherwise noted)
PARAMETER ’ CONDITIONS MIN TYP MAX UNITS
=65V th h 1k, | =
Low Level Output Voltage (Vo ) 'npu_t ?5 through 1 k&2, lour = 250 mA 9 1.2 v
Ta =25°C
Low Level Qutput Voltage (Vg ) Input = 6 5V through 1 kQ, loyt = 250 mA 15 \4
High Level Output Current (Ion) Vou =10V, I;y = 40uA 200 HA
High Level Output Current (lgn) Vou =10V, V,\ =.5V 200 HA
Input Current at Maximum Input Voltage (1,) Vin =10V, lg. =20 mA 2.2 33 mA
Current Into Vgg Termmnal (lgg) 1 mA
ac switching characteristics
DM75491 (Vgs = 7.5V, Tp = 25°C)

. PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time, Low to High Level Output (Collector) (tp i) Vi =45V, Vg =0, 100 ns
Propagation Delay Time, High to Low Level Output (Collector) (tpyy ) Ry =200Q, C,_ =15pF 20 ns

DM75492 (Vgg = 7.5V, Tp = 25°C)
PARAMETER CONDITIONS MiN TYP MAX UNITS
Propagation Delay Time, Low to High Level Output (tp ) Vip =7.8V, R =39Q, 300 ns
Propagation Delay Time, High to Low Level Output (tpy ) C_ =15pF 30 ns

Note 1: The input is the only device terminal which may be negative with respect to ground.
Note 2: Voltage values are with respect to network ground terminal unless otherwise noted.
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DM75491, DM75492

ac test

DM75491

INPUT

ouTPUT

15v

<
: Ry =200Q
<

]-\ (NOTE 2)
=

PULSE p—0uTPUT PULSE
Gfr'w‘&r“ﬂ?" GENERATOR
[ (NOTE 1)

circuits and switching time waveforms

DM75492

NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Zour =500,
PRR = 100 KHz, tyy = fus.
NOTE 2 C_ INCLUDES PROBE AND JIG CAPACITANCE

75V

>

<

> Ry =390
S Au

p—ouTPuT

b = 15pF

T (NOTE 2)
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N

DM75493 quad LED segment driver

N

general description

The DM75493 is a quad LED segment driver. It
is designed to interface between MOS IC’s and
LED’s. An external resistor is required for each
segment to drive the output current which is
approximately equal to 0.7V/R_ and is relatively
constant, independent ot supply variations. Blank-
ing can be achieved by 