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DEVICE SPECIFICATIONS
MC900, MC800 Buffers
MC901, MC801 Counter Adapters
MC902, MC802 R-S Flip-Flops
MC903, MC803 3-Input Gates
MC904, MC804 Half Adders
MC905, MC805 Half-Shift Registers
MC906, IC806 Half-Shift Registers without Inverter
MC907, MC807 4-Input Gates
MC914, MC814 Dual 2-Input Gates
MC915, MC815 Dual 3-Input Gates
MC916, MC816 J-K Flip-Flops

Quad 2-Input Gates
Dual 4-Input Gates

MC926, MC826 J-K Flip-Flops

MC927, MC827 Quad Inverters

MC929, MC829 5-Input Gates

MC971, MC871 Quad Exclusive OR Gates

MC974, MC874 J-K Flip-Flops

MC975, MC875 Dual Half-Adders

MC983, MC883 Dual Half-Shift Registers

MC984, MC884 Dual Half-Shift Registers without Inverters
MC985, MC885 Quad 2-Input Expanders

MC986, MC886 Dual 4-Input Expanders

MC988, MC888 Dual 3-Input Buffers (Non-inverting)
MC989, MC889 Hex Inverters

MC990, MC890 Dual J-K Flip-Flops

MC991, MC891 Dual J-K Flip-Flops

MC992, MC892 Triple 3-Input Gates

MC996, MC896 Dual Full Adders

MC997, MC897 Dual Full Subtractors

MC999, MC899 Dual Buffers

MC9919, MC9819

Hex Expanders



FUNCTIONS AND CHARACTERISTICS

Vee = 3.0V £10%, T = 25°C

Output |Propagation
Loading Delay Total Power
Type A
yee @ Factor tpd Dissipation
Function 5510 +125°C | 0to +100°C | Case each output| nstyp |mW typ/pkg
GATES
3-Input NOR Gate MC903 MCg803 | 601, 606 5 12 19/5.0
4-Input NOR Gate Mce07 mMc807 | 601, 606 5 12 19/5.0
Dual 2-Input NOR Gate mMC914 Mcs14 [ 601, 606 5 12 38/10 @
Dual 3-Input NOR Gate MC915 Mc815 | 603, 606 5 12 38/10 () |
Quad 2-Input NOR Gate MC924 MC824 607 5 12 76/20 (2)
Dual 4-Input NOR Gate MC925 MC825 607 5 12 38/10(2) |
5-Input NOR Gate MC929 MC829 | 601, 606 5 12 19/5.0(2 |
Quad Exclusive OR Gate MC971 MC871 607 5 12 72
Triple 3-Input NOR Gate MC992 mMC892 607 5 12 57/15 2
BUFFERS
Buffer MC900 MC8060 | 601, 606 25 20 16/45 (2
Dual 3-Input Buffer, MC988 mcsss 607 25 24 128/42 ®)
non inverting
Dual Buffer MC999 mMC899 | 603, 606 25 20 32/90 @
FLIP-FLOPS
R-S Flip-Flop MC902 mcgo2 | 601 4 14 22
J-K Flip-Flop MC916 MC816 | 601, 606 3 30 62/54 (3
J-K Flip-Flop MC926 MC826 | 603, 606 5 35 130/65
J-K Flip-Flop MC974 MC874 601 5 35 130/65
Dual J-K Flip-Flop MC990 MC890 607 3 35 124/108 )
Dual J-K Flip-Flop MC991 MC891 607 5 40 155/130 @
HALF-SHIFT REGISTERS
Half-Shift Register MC905 MC805 | 601, 606 4 22 53
Half-Shift Register
(/o Inverter) MC9o06 MC806 | 601, 606 4 22 36
Dual Half-Shift Register MC983 MC883 607 4 22 110
Dual Half-Shift Register MCoB4 Mcss4 607 2 22 75
w/lnverter
ADDERS and SUBTRACTORS
Half Adder MC904 MCc804  [601, 606 5 14 45
Dual Half Adder MC975 MC875 607 5 20 90
Dual Full Adder MC996 MC896 607 5 60 190
Dual Full Subtractor MC997 MC897 607 5 60 190
COUNTER ADAPTERS
Counter Adapter MC9o01 MC801 | 601 l 5 22 I 55 J
INVERTERS
Quad Inverter Mco27 MC827  |603, 606 5 12 76/20 ®
Hex Inverter MC989 MC889 607 5 12 76/20 @
EXPANDERS
Quad 2-Input Expander MCo85 MC885 607 — 12 17/— @
Dual 4-Input Expander MC986 MC886 607 - 12 17/— @
Hex Expander Mco919 MC9819 607 - 12 13/~ @

@ G Suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC900G = Metal Can, MC90O0OF = Flat Package.
@ Inputs High/Inputs Low
@ Only Clock input High/Inputs Low



GENERAL INFORMATION

MRTL MC900/800 series

S oL
G SUFFIX G SUFFIX F SUFFIX F SUFFIX
METAL PACKAGE METAL PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 601 CASE 603 CASE 606 CASE 607
TO-99 TO-100 TO-91 TO-86
MAXIMUM RATINGS Rating Symbol Valve Unit
(TA =25 C) Input Voltage _ +4 Vde
Power Supply Voltage (Pulsed £ 1s) —_ +12 Vdce
Operating Temperature Range =~ MC900 Series Ty -55 to +125 °C
MCB80C Series 0 to +100
Storage Temperature Range ng -65 to +150 °Cc
TEST CONDITION Vior = =10 mV Vec = =10 mV Vii=*2mV Voo = 2 mV Voy = =2 mV
TOLERANCES
las, basy Minimum available output current from a device with an output loading of 3, 4, or 5.
DEFINITIONS las Output voltage not to fall below the value of Vi,
lan Minimum available output current from a buffer. Output voltage not to fall below
the value of V.. ]
lcex Collector current of a circuit when V., is applied to the output pin and V.« is applied
to the input pins.
lin Maximum input current drawn by one input of a gate with Vi, applied. All other gate
inputs are returned to Vior.
2 lin, 3 bin Maximum input current drawn by one input of a device with 2 or 3 bases internally
tied together.
Vior A high-value voltage applied to an input of a device to insure saturation of the driven
transistor.
Vee Supply voltage.
Veegat) Maximum saturation voltage with Vior applied to the input.
Vin Minimum high-level voltage applied to the input of a device.
Veir The maximum voltage which may be applied to an input terminal without turning
the transistor on.
Von The minimum voltage which may be applied to an input terminal that wili turn the
transistor on.
Vot The maximum output voltage with V.. applied to the input.
Vr Value of external resistor connected to Vec for test purposes.
Vs = highest node resistor value
Va. = lowest node resistor value
Release The time that the J or K input data must be held after the negative-going clock input
Time transition in order to propagate correct data.
Set-up The time that the J or K input data must be present prior to the negative-going clock
Time input transition in order to propagate correct data.

GENERAL RULES

¢ The number of load circuits that may be driven from an output is determined by the output
loading factor and the sum of all input loading factors for the circuits connected to that out-
p;lt. The summation of the input loading factors should not exceed the stated drive capability
of the output.

o A gate output connected in paraliel with another output reduces the drive capability by Y2 load.
(Paralleling gate circuits requires a Vec connection to only one of the gates.)

e Any number of gates may be paralleled if the input loading is increased by 14 load, if only one
gate is connected to Vcc.

o |f the counter adapter is paralleled with another circuit, the output drive capability must be re-
duced by 2 loads. The reason for this drive reduction is the 1280-ohm resistance that con-
nects the output terminals on the counter adapter.

® All unused inputs should be returned to ground.

e When paralleling gates with Vcc connected, a maximum of 4 outputs may be paralieled where
the input loading factor is increased by 2.33.



OUTLINE DIMENSIONS

0335 _
0370

0.305 DIA
o335 DA 0.165

0.040

iy

g
8

- MAX 0.500 MIN
oo DA

0.200

Pin 4 connected to case.

0335 __,
0370
0.305 DIA
03% bia 0.165
0.185
0.040
1
0.040
oo "X 0.500 MIN
0019 DIA

Pin 5 connected to case.

G SUFFIX G SUFFIX
METAL PACKAGE METAL PACKAGE
CASE 601 - CASE 603
TO-99 TO-100
0.030 0.030
REF | REF
:=[E_E'E?E]—{- %qnonaubh—{
0.003 0.030 l 0.003 0.030 I
0.006 0070 006 070
0.045 0.0
0.055 .

.olo\l
NI
Dl *°
SIS
—
[—]

Lead 1 identified by color dot or by shoulder on
lead. All leads electrically isolated from package.

F SUFFIX
CERAMIC PACKAGE
CASE 606
TO-91

oor

Lead 1 identified by color dot or by elbow on
lead. All leads electrically isolated from package.

F SUFFIX
CERAMIC PACKAGE
CASE 607
TO-86




LOADING DIAGRAMS

MRTL MC900/800 series

MRTL DEVICES AVAILABLE IN METAL CANS

The logic diagrams on these two pages describe the MCS900/
MC800 MRTL integrated circuits available in metal cans, and per-
mit quick selection of those circuits required for the implemen-
tation of a system design. Pertinent information such as logic equa-
tions, truth tables, typical propagation delay time (tpd), typical
package power dissipation (Pp), pin numbers, input loading, and
fan-out is shown for each device. The package pin number is shown
adjacent to the termiral end. The number in parenthesis indicates
the input loading factor (when on the circuit input terminal) or load
driving ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an out-
put is determined by the output loading factor and the sum of
all input loading factors for the circuits connected to that output.
The summation of the input loading factors should not exceed the
stated drive capability of the output. Loading data are valid over
the temperature range of —55 to +125°C for the MC900 Series,
and 0 to +100°0C for the MC800 Series, with Vcc = 3.0 V £10%.
For the TO-99 metal can, Vg is applied to pin 8, with ground
connected to pin 4. For the TO-100 metal can, Vg is applied
to pin 10, with ground connected to pin 5.

——GATES

MC903G ¢ MC803G
3-Input Gate

101
H 230—5(5)
13

6=1+2+3

tod =12 ns

Pp = 19 mW (input High)
6 mW (Inputs Low}

MC907G * MC807G
4-Input Gate

(1
2
(1)3%:>°‘6(5’
(s

6=1+2+3+5

tod = 12 ns

Pp = 19 mW (input High)
5 mW (Inputs Low)

MC914G » MC814G
Dual 2-Input Gate

i
(1)2:{>°_”5)
s
(1)5:D°_G(5)

7=1+2

tpd = 12 ns
Pp = 38 mW (Input High)
10 mW {Inputs Low)

MC915G » MC815G
Dual 3-Input Gate

HE! .
N3 (5)
HE

§1 z 9(s)
4=1+2+3

thd = 12ns

Pp = 38 mW (input High)
10 mW (Inputs Low)

MC929G » MC829G
5-Input Gate

M
mz
(13 7(5)
(1} 5
e

7=1+2+3+5+6

tod =12 ns

Pp =19 mW (Input High)
5 mW (Inputs Low)

——BUFFERS

MC900G * MC800G
Buffer

5 (25)

(2) 3

7=

5=

tod = 20 ns

Pp = 16 mW (Input High)
45 mW (inputs Low)

W

MC999G » MC899G

Dual Buffer
1 3(5)
4 (25)
(2) 2
27
6 (25)
8 9 (5)
3=2
4=32
tpg =20 ns
Pp = 32 mW (Input High)

90 mW (Inputs Low}

—— INVERTERS

MC927G  MC827G
Quad Inverter

1) 1__Do._9(5)
(1)2__{ So——8(5)
“)3——D°—”5)
(1)4——-{ >0———6 (5)

9=T

tpd = 12 ns

Pp =76 mW (Input High)
20 mW (inputs Low)




MRTL DEVICES AVAILABLE IN METAL CANS (continued)

——FLIP-FLOPS

MC916G ¢ MC816G MC926G * MC826G MC974G » MC874G
J-K Flip-Flop J-K Fiip-Flop J-K Flip-Flop
(m1
mi1—ds Qp—7(3) (1) 2—ds S0 op—9 (5) (11 s  Qp—71(5
(2) 2—QT 23 T (2) 2—aAT
(1 3—dc ¢cp j—5 (3) M 4—dc cp aP—7(5) (1 3—qc ¢, Glo—5(5)
me—1 e Me— 1
tpg =30 ns tpg =35 ns tpd =35 ns
Pp = 62 mW (Only Clock Input High) Pp = 130 mW {(Only Clock Input High} Pp = 130 mW (Only Clock Input High)
54 mW (Inputs Low) 65 mW (Inputs Low) 65 mW {Inputs Low)
MC902G » MC802G
ip-F
J-K FLIP-FLOP TRUTH TABLES | (o0 (1) 1o remain unchanged. R-S Flip-Flop
2. The output state will not change when the in-
put state goes from Sp = Cp to Sp = Cp = 0. (1) 1—AR QpP—7 (4)
DIRECT INPUT CLOCKED INPUT The output state cannot be predetermined in
OPERATION @ OPERATION @ the case where the input goes from S = Cp = 1
MC926 and all types t0Sp=Cp=0.
MC826 only ) [ 3. Direct inputs (Cp and Sp) must be low.
Spl|Cp| @ [} — 4. The time period prior to the negative transition (1) 3—0OIs op—5 (4)
S < e of the clock pulse is denoted t, and the time
0 0@ 0 1 1 Q, G, period subsequent to this trznsition is denoted
1]ofl1]o0 , o ) ° 1 . ) R | S [Quiq
o 1 o 1 o ; ° 1 5. Q“A's the state of the Q output in the time ° ° Py
1]l1]0]0 o | o3 |a® period tn. tog = 14 ns o | 1 v
Pp =22 mW 1 o | o
1 1 [
MC905G * MC805G MC906G » MC806G
Half-Shift Register Half-Shift Register
(Without Inverter)
M 7@
ap (M1
Qp—-7(4)
3)2
(( ’) ap—s5(a) @2
1) 3 apo—
(13 5 (4)
89 S Bh+2) . 7=501+2)
= tod = ns =
toq =22 ns 5=7(2+3) pd_ 5=7(2+3)
Pp = 53 mW 6-3 Pp =36 mW
MC904G * MC804G MC901G ¢ MC801G
Half Adder Counter Adapter
(11 21
7(5)
M2 7 (5)
(13 s (4
(1) 5 @ (2) 2
7-(1+2)(3+5) s s
6=3+5 IF: 3=7,&5=2
tpd=14 THEN:_G=.1 - 2 fpd=22"5 7=1_*2 N
Pp =45 7=1.2+1-2 Pp = 55 mW 5=(1+2)3




LOADING DIAGRAMS

MRTL MC900/800 series

MRTL DEVICES AVAILABLE IN FLAT PACKAGES

The logic diagrams on these four pages describe the MC900/
MC800 MRTL integrated circuits available in flat packages, and per-
mit quick selection of those circuits required for the implemen-
tation of a system design. Pertinent information such as logic equa-
tions, truth tables, typical propagation delay time {tpd), typical
package power dissipation (Pp), pin numbers, input loading, and
fan-out is shown for each device. The package pin number is shown
adjacent to the terminal end. The number in parenthesis indicates
the input loading factor {when on the circuit input terminal} or load
driving ability — fan-out — (when on the circuit output terminal).

The number of load circuits that may be driven from an out-
put is determined by the output loading factor and the sum of
all input loading factors for the circuits connected to that output.
The summation of the input loading factors should not exceed the
stated drive capability of the output. Loading data are valid over
the temperature range of —55 to +1250C for the MC900 Series,
and 0 to +100°C for the MC800 Series, with Voo = 3.0 V £10%.
For the TO-91 flat package, Ve is applied to pin 10, with ground
connected to pin 5. For the TO-86 flat package, Vo is applied to
pin 14, with ground connected to pin 7.

— GATES

MC903F « MC803F

Pp = 19 mW (Input High)
5 mW (Inputs Low)

MC907F » MC807F

Pp = 19 mW (Input High)
5 mW (inputs Low)

MC914F » MC814F

3-Input Gate 4-Input Gate Dual 2-Input Gate
mz:Do—g(s)
(a2
(1;2 (ns sz
ﬂ)i 8 (5) (1) 8 (5) (1) 4 .
7 7 81
8=2%3+4 8=2+3+4+7 9=-2+3
tpg =12 ns tpd =12 ns thd=12ns

Pp =38 mW (Input High)
10 mW (Inputs Low)

MC915F » MC815F

4=1+2+3

thg=12ns

Pp = 38 mW (input High)
10 mW (Inputs Low)

MC925F e MC825F
Dual 4-input Gate

(1
(1)
(%))
1)
(1)
m

w N

oY

1)
(&}
(1)
(1)

MC924F » MC824F

9
10
12
13

8 (5)

11.(5)

o

3=1+2

tod =12 ns

Pp = 76 mW (Input High)
20 mW (Inputs Low)

(2)

(2)

(2)

5 mW (tnputs Low)

MC992F » MC892F

15 mW {Inputs Low)

MC971F  MC871F

Dual 3-Input Gate Quad 2-input Gate Quad Exclusive “OR’* Gate
1 (1
12
(1)35}"_“5’ 2 3 (5 [P p—
21;5 (1) a4 )
(}); 9 (5) M s 6 (5] 3 (5)

24

Y pu—
6 (5)
54

(1) 10 1308 T 29—
riple 3-Input
(1) 12 P put Gate
— 8 (5)
1=2+3+5+6
tpg = 12 ns 1) 3 -
Pp = 38 mW (Input High) =1; 2 6 (5) 2110
10 mW (Inputs Low) (s
1
MC929F » MC829F f1§ 18330_3 ® |2 12—
5-Input Gate i
2 (1;13 11 (5)
(1n3 u) ; 12 (5)
(na 9 (5) (2) 13
(17
(s
9=2+3+4+7+8 6=3Fa47E 3=12+T2
toa=12ns tpd =12 ns tog =12 ns
Pp = 19 mW (Input High) Pp = 57 mW (Input High) Pp =72mw




MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

—BUFFERS

MC900F e MC800F MC999F e MC899F MC988F  MC888F
Buffer Dual Buffer Dual 3-Input Buffer
(Non-Inverting)
1 3(5) 3 @3
2 9(5) H; é 2 (5)
a8 | () 8 1es
70 (2)2
2 (27 ﬁ; 1% 13 (25)
625) 12(5)
(2) 4 11(3)
8 9 (5)
9=32 3=3 thg =24 ns 3=4+5+6
7-3 4=3 Pp = 128 mW (Input High) 2=4+5+6
toa = 15 ns toa = 15 ns 42 mW (Inputs Low) 1=4+5+6
Pp = 16 mW (input High) Pp = 32 mW (Input High) Outputs 1, 2, or 3 may not be used simuitaneously.
45 mW (Inputs Low) 90 mW (Inputs Low) OCutputs 11, 12, or 13 may not be used simultaneously.
— FLIP-FLOPS
MC916F ¢ MCB16F MIC926F  MC826F MC990F e MC890F
J-K Flip-Flop J-K Flip-Flop . Dual J-K Flip-Flop

() 6—0s aP—2 (3)

(1)1—_| 2y s—aT
(12—ds cp—9 (3 (1) 2—ds So ap—g(5) () a—gcgpl8p—3 (3
(23— T (23— T M o1
M4—gccy0p—7(3) (1) 4—gc cpBP—7(5) (1) s—ds opPp—12(3

(1)53-——1 (1)8——I (2 s—dT

(1) 1o—cchao_11 (3)

(1) 13 —-————J
tpd =30 ns tpg =35 ns tpd =35 ns
Pp = 62 mW (Only Clock Inputs High) Pp = 130 mW (Only Clock Inputs High) Pp = 124 mW (Only Clock Inputs High)
54 mW (Inputs Low) 65 mW (inputs Low) 108 Mw (inputs Low)

MC991F ¢ MC891F

DIRECT INPUT Dual J-K Flip-Flop
OPERATION @

s c Q a
D D > (1) 6 —OS Qo—2 (5)
0 [ o)
Tl 9 JK FLIP-FLOP TRUTH TABLES @ 5—dt
0 1 o] 1 ) =
1 1 0 0 1. Clock (T) to remain unchanged. N 4—qc CDQ p—3 (5)
2. The output state will not change when the in-
put state goes from Sp = Cp to Sp = Cp = 0. (1 1 —
The output state cannot be predetermined in
CLOCKED INPUT
OPERATION (® the case where the input goes from Sp =Cp =1 (1) 8—dqs Q 12 (5)
all types toSp=Cp=0.
3. Direct inputs (Cp and Sp) must be low. 20 s—gT
0w ® th+1 4. The time period prior to the negative transition _
s [ [} a of the clock puise is denoted t, and the tin;g (1) 10—gCcp Qo—11(5)
= period subsequent to this transition is denot:
1 1 | Cn| Cn the1- mizs— 1
1 o 1 o 5. Qp is the state of the Q output in the time
[¢] 1 —0 1 period 1. tod = 40 ns
o o G, |on® Pp = 155 mW (Only Clock Input High)

130 mW (inputs Low)




Co = ABC; + ABCT; + ABC; + ABC;
S = ABC; + ABC; + ABC; + ABT;

tog =60 ns
Pp = 190 mW
TRUTH TABLE
Input Logic Level [Output Logic Level
N s Co

o

ala|=l=lo]lo]e
wlalo|o|=|=|o]o

~lel=|el=lelule
lojel=|o|=]|-{e

o
1
0
1
1
1

D = YXB; + YXB,; + YXB; + YX8;
B = YXB; + YXB; + YXB; + YXB;

tpd = 60 ns
Pp = 190 mW
TRUTH TABLE
Input Logic Level |Output Logic Level

x| v | s o 8o
ofojo o
o o 1 1 1
o |1 [ 1 1
o | 1 1 0 1
1 [ L 1 0
1 o 1 4 0
1 1 o 0 0
1 1 1 1 1

MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)
—HALF ADDERS
MC904F » MC804F MC975F e MC875F
Half Adder Dual Half Adder
(1 3
m2 (1) 4 2 (5)
(N3 9(s) (1) 8 @
1 (4
na 84 1) 6
n7 (1) 8 "
M 9— 13 (
9=(2+3)(4+7) IF: 4=3,&7=3 10 12(s)
8=377 THEN: 8=2 -3 M n
thd = 14 ns 9=2:3+42-.3 tod =20 ns 2=(3+4)(5+6)
Pp =45 mwW Pp =120 mW 1=5+6
—FULL ADDER - —FULL SUBTRACTOR
MC996F » MC896F MC997F « MC897F
Dual Fult Adder Dual Full Subtractor
5(3) 3(3) 2(3) 5(3) 3(3) 2(3)
A a . X v 8;
F{>" Se (g) FDA Boﬁ
(s)
H> >
1 b—i—
J
] s = o
1 1
= 5) o] (5)
3 -
9(3) 11(3) 12(3) 9(3) 11 (3) 12(3)
8 8
s) (5)
,_[>. ) )
== ==
- +
13 13
- (s) ==] (s)
] 1




MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued)

MC905F e MC805F MCO06F » MC806F MC927F » MC827F
Half-Shift Register Half-Shift Register Quad Inverter
2 (Without Inverter}
ap—ora 2 ““—_[>°—9(5’
@ ap—o9 (4 :
3)3 7 2—Do——s 5.
(1 a ap—7a @3 ©
Sl
tha op—7@ (na-—l So——7(8)
8(5)
9=7(2+3) 2 9=7(2+3) (1)4—Do——s(s)
thd=22ns -5 tod = ns 7=9(3+4) . -
Pp =53 mwW ? E(3+4) P':3=36mw 9=1
8=3 tod = 12ns
Pp = 76 mW (Input High)
MCO83F ¢ MC883F MCO8AF « MCS84F D " 20 mW (tnputs Low)
Dual Half-Shift Register Dual Half-Shift Register
m a {Without Inverter) MCO989F ¢ MC889F
Qp—3 (4) Hex Inverter
(1) 4
@ s _ ap—3 (4) m "_{>°_5 (s
(1) 6 ap—1 (2) 5 "
ap—1 (a ¢ 2_—'D°—5 )
2 (5) (1) 6
1) 3—{>@—4 ()
1 8 (1 8
ajp—13(a) a 13(4)
@ 9 (1)11———-[>o——w(5)
@ 9 Sp— ap—11(4)
(1 10 1 (110 (1)12———Do—9 e
12(5)
3-Tiass (ms—{>o—st; s
1=E(6+5’ 1=3(6+5) tod=12ns
tog =22 ns 3=1(5+4) tod =22 ns Pp = 76 mW (Input High)
Pp =110 mW 2=5 Pp= 75mw 20 mW (Inputs Low)
MC985F « MC885F MC986F » MC886F MC9919F « MC9819F
Quad 2-Input Expander Dual 4-Input Expander Hex Expander
A
(1.3 1——Do--$ 6
X )
(1.3) 1 AN BY
(12) 2:D°' 3 13 2 \ .3 2_) Do- 5
13 a A (1.3) 3 g »
Do—-l 6 013 s a3 :4——E>o---A 4
(13) 5 N 13 6 N
(1.3 8
1.3) 9:[>0-A s 13 o \_\ (1.3 n__):>o-._A 10
(1310 X (1.3 10 13 .
(1.3) 12 N (1.3) 12 s 12__D°__5 R
(1.3)13 »

1.3 13——D0——3 8
3=T+2 1=27¥3F5+6 6=1
pd=12ns d=12ns tod = 12ns
Pp = 17 mW (input High) Pp = 17 mW (Input High) Pp = 13 mW (Input High)

Negligible {Inputs Low} Negligible (Inputs Low) Negligible (Inputs Low)




\ MRTL MC900/800 series
| BUFFERS

MC900 - MC800

Available in TO-99 metal can, add “G” suffix.
Available in TO-91 flat package, add “F” suffix.

The buffer is designed to drive a greater number of load
circuits than the basic RTL circuit. Because this circuit has a
very low output impedance the rise times of output waveforms
are maintained when driving capacitive loads. A resistor which is
internally connected to the input allows for capacitive coupling to
the input, the differentiation of input waveforms, and various
multivibrator applications.

Vee
?a ?h qig
R3
a g =c
$Rra $k2

T

R1 /
"v‘ﬁ e
™ :
R1 . € Outputs e and g may
o *—0 not be used simultaneousty
c

PIN CONNECTIONS

R1 / SCHEMATIC a | —|c|dle|—]c¢

Wy —h GPACKAGE(TO-99) | 1 | —| 3 | 4 | 5 | =] 7

TYPICAL RESISTANCE FPacKAGEMO-91) | 2 [ 3 [ a5 |7 8|9
VALUES
R1 =450Q
R2 == 640Q

R3 =100Q od

R4 = 1000 Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

TEFD =

100 ns 200 pF
~ - GROUND UNUSED 25 P
INPUT PINS

= 1N3063 OR =

~ TPout =
Test each output independently. For each test, use only the load asso- " EQUIVALENT
lci?tted with the output under test. Output not under test should be
eft open.

05V

t i TPin
: 08V N or
——.}’\ [ te—9+
) ‘ tc+e-oOF i
te+g- TPout




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts) *| (Ohms)
"
Temperature | V.. | V| Vaor | Voir | Ve | Vi
—55°C [1.014 | 1.014 | 1.50 {0.710 | 3.00 | 680
MC900 +25°C [0.844 | 0.815 | 1.50 |0.565 | 3.00 | 680
+125°C|0.674 { 0.674 [ 1.50 [0.320 | 3.00 | 680
0°C[0.909 [0.908 | 1.50 [0.574 | 3.00 | 680
MC800 +25°C|0.844 | 0.844 | 1.50 |0.554 | 3.00 | 680
+100°C|0.710 | 0.710 [ 1.50 |0.370 | 3.00 | 680
Pin MC900 Test Limits MC800 Test Limits TEST VOLTAGE
Under —55°C +925°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
-
Characteristic Symbol Test Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Via Von | VeoT Vorr | Vec A Gnd
Input Current 21, c - 990 - 870 - 940 | pAde - 1010 - 900 - 900 |pAde c - - - h - d
mn
Output Current IAB e 12.4 - 12.7 - 11.8 - mAde | 12. 6 - 11.9 - 11.25 - mAdc - e - c h - d
Lis -3 2.47 - |2.54 - 2.35 - mAde | 2. 52 ~ 12.38 - 2.25 - mAdc - g - c h - d
Output Voltage v e - 710 - 300 - 320 | mVde - 574 - 400 - 370 |mVdc - c - - h e d
out g | mo| - | 0| - | 320} mvac| - | 574| - |40 | - | 370 mvdc | - ¢ - - h - d
Saturation Voltage VCE(sat) ; : 200 : 210 : 280 [ mVdc : 290 : 260 : 340 [mVde : : 2 : ]}: :e (i
g - ‘ - - - - - - - - - a,h -
Pulse | Pulse
In Out
Switching Time t cHe- - - - 30 - - ns - - - 30 - - ns c e - - h - a
c-e+ - - - 45 - - - - - 45 - - e - - -
cig- - - - 28 - - - - - 28 - - g - - -
c-g+ - - - 32 - - - - - 32 - - g - - -

Pins not listed are left open.

* Resistor Value to VCC

(penunuod) 00gI ‘006N



MC900, MC800 (continued)

SWITCHING CHARACTERISTICS OUTPUT VOLTAGE
FANOUT =1
5 2
g R —— =t
= = \
= a
H g
£ g Ta= +125C— ]
= +25°C——1—
2 10— —55C—d]
5 —-]
2 o
3 \
05 10
V.o, HIGHLEVEL VOLTAGE (VOLTS)
E
z
el FAN-OUT =6
!
k<4
25 0715 % 1
T, AMBIENT TEMPERATURE (°C) = \
: \
s Ta=+125C—_|
g 19— ar=]
g T c—‘\i\x \
INPUT CURRENT g o
T 2 \ ™
Ta = +125C — 4
g +25°C o 05 10
£ —55°C. A A V.o, HIGH-LEVEL VOLTAGE (VOLTS)
£ =] pd
(=3 g
= -
g 7 . FANOUT =15
31 LT 5 M
~d
9 g
04 3 08 10 12 1415 2 \
V.o, HIGH-LEVEL VOLTAGE (VOLTS) £ u
g Ta= +125C——~]
o +25°C —~]
= —55°C
g o —{'\ — l
AVAILABLE OUTPUT CURRENT £ \
5 ™
2, H
o>
" \\ - i 0}1 vo"snmuzvn VOLTAGE mi?s:
. _ \T‘= —55°C i
g Il B— S~
& " FANOUT = 25
g . +125°0 T~ . L
(=3
51 g
g a0 = 1.0t
PINg a b
§ i z Ta=+125°C—~|
£ —) ‘\ Ta=—55°C =] +25:C:-\
: e \\-‘ L E —55°C N I~ \
= 3 ] ~—g 0.5 N~
LR - E 1
g ™
%
20— > ol
07 0 12 ] 05 10

08 1 X [
Vouts OUTPUT YOLTAGE (VOLTS) Vin, HIGH-LEVEL VOLTAGE (VOLTS}



( \ MRTL MC900/800 series
COUNTER ADAPTERS .

MC901 - MC801

Available in TO-99 metal can, add “G* suffix.

This device provides the true output at pin 7 and the com-
plement output at pin 5 for an input applied to pin 1. A positive
gating signal may be applied to pin .2 to inhibit both outputs.
A positive signal applied to pin 3 will hold output pin 5 at near-
ground potential. The output nodes are returned separately to
the power supply so that the outputs might be paralleled with
other circuits.

(- X ] o7 o6 o5

R2 R2

>
<4
,_.( . .
4 =1+2

2
s =1+2)3
! e 3
RL Ri12 %’“ RE  m

AA
W
x
w
AAA
\d
b
w

l 1 ©4 02 TYPICAL RESISTANCE 03
GND VALUES
R1 = 450
R2 =640 Q
R3 = 800 ©

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

100 ns+ ke ey

183063 1 GROUND UNUSED
05y  OR EQUIVALENT INPUT PINS




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V.. | V. | Veor | Vo | Vec
—55°C [1.014 [1.014 | 1.50]0.710 | 3.00
MC901 +25°C | 0.844 |0.815 | 1.50[0.565 | 3.00
+125°C{ 0.674 [0.674 | 1.50{0.320 | 3.00
0°C | 0.909 [0.909 | 1.50|0.574 | 3.00
MC801 +25°C | 0.844 |0.844 | 1.50 [ 0.554 [ 3.00
+100°C | 0.710 [0.710 | 1.50 |0.370 | 3.00
Pin MC901 Test Limits MC801 Test Limits - TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit [ Min [ Max | Min | Max | Min | Max | Unit | Vin Von | Veor | Vot | Vec | Gnd
Input Current 2 Iin 1 - 990 - 870 - 940 | pAde - 1010 - 900 - 900 #Ade 1 - 2 - 6,8 4
2Im . . 1 ] 1 ) - l - J i l ; i l i
21 2 - - - - - - 2 - - .
in
L 3 - 495 - 435 - 470 - 504 - 450 - 450 3 - 1 -
Output Current IAS 5 . 47 - 2.54 - 2.35 - mAdc | 2.52 - 2.38 - 2.25 - mAde| - 5 - ,3 6,8 4
5 - - - - - - - 2,5 1 3
A N N R R A R R R R
ki - - - - - - - 2,7 - -
Output Voltage Vout 5 - 710 - 300 - 320 | mvde| - 574 - 400 - 370 | mvde| - 3 2 - 6,8 4
Saturation Voltage vCE(sat) 5 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - 1 - 2 6,8 4
5 - - - - - - - - 2,3 -
S I S S A T I I O A I B I B
Pulse | Pulse
In Out
Switching Time t 145- - - - 42 - - ns - - - 42 - - ns 1 5 - - 6,8 4
1-5+ - - - 42 - - - - - 42 - - 5 - -
1+7+ - - - 38 - - - - - 38 - - i 7 - - 1 l
1-7- - - - 36 - - - - - 36 - - 7 - -

Pins not listed are left open.

(panunuod) LO8IW ‘LO6ON



f \ MRTL MC900/800 series
R-S FLIP-FLOPS

MC902 - MC802

Available in TO-99 Metal Can, Add “G” Suffix

This flip-flop is formed by internally cross-coup-
ling two basic RTL NOR gates.
8 Vee
Q R2 R2 Q
70— 05
TYPICAL RESISTANCE
VALUES R Rl
R1 =450Q
R2 = 6409
1=——QI R QUO—7 R | S ]a+
0 0] Q@
- Lol 0| 1] 1
1 0 0
R1 9 R1 P— B 7] o S 11110
R lGND S
1 4 3
SWITCHING TIME TEST CIRCUIT AND WAVEFORM
TPin TPeuf
"I I‘— 225 Q
100 ns
- :
1N3063 OR GROUND UNUSED =
EQUIVALENT INPUT PINS




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V. | V.. | Veor | Vs | Vec
—55°C | 1.014 | 1.014| 1.50]0.710 | 3.00
M(902 +25°C| 0.844] 0.815| 1.500.565 | 3.00
+125°C| o.674 | 0.674 [ 1.50(0.320 | 3.00
0°C|[ 0.900 | 0.908 | 1.50[0.574 ] 3.00
MC802 +925°C| 0.844 | 0.844 | 1.500.554 [ 3.00
+100°c]| 0.mo [ 0.710| 1.50|0.370 | 3.00
Pin MC902 Test Limits MC802 Test Limits TEST VOLTAGE .
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit [ Vin | Von | Veor | Vo | Vec | 6nd
Input Current L 1 - 95| - | 485 | - | 4710 | pAde]| - 504 | - 450 | - 450 | pAde| 1 - 5 - 8 4
3 - 495 | - | 435 - | 470 | pAdc| - 504 | - 450 | - 450 | pAde| 3 - 1 - 8 4
Output Current lA4 5 1.98 - {2.19 - 1.88 - mAdc { 2. 02 - |2.05 - |1.80 - mAde| - 5 1 3 8 4
L 7 1.98 - 2.9 - |1.88| - | mAdc|2.02 - J2.05 - |1.80 - | made] - 7 1 8 4
Output Voltage Vout 5 - 0| - | 300 ] - | 320 mvde] - 574 | - 200 | - 370 | mvde] - 3 1 - 8 4
5 - - - - - - - 7 - -
LTI T T T T e ]
7 - - - - - - - 5 - -
Saturation Voltage| Vep ooy g - zlw - 210 - 280 | mVdc - 290 - 260 - 340 | mVdc - - 1,_3 : 8 4?51
T T T T T T e
7 - - . - - - - - - 3 4,74
Pulse | Pulse
In Out
Switching Time t 1+7- - - - 20 - - ns - - - 20 - - ns 1 1 - - 8 4
1-T+ - - - 30 - - ns - - - 30 - - ns 1 17 - - 8 4

Pins 2 and 6 omitted. Other pins not listed are left open.

+ Silicon Diode to Ground

(penunuod) ZOGOW ‘206N



[ siweuraares \ MRTL MC900/800 series

MC903 - MC803

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Provides the positive logic NOR function. Individual gate
elements may be paralleled or used with other logic elements
for increasing the number of inputs (subject to loading rules),

Ve
h of
R2
a
) b f =a+b+c
[
< <
R1 1:R1 $RL PIN CONNECTIONS
SCHEMATIC 2 blcldl~11]—]n
a ob oc od GPACKAGE(TOSS) | 1 |2 |3 | 4| — |6 |—
GND FPACKAGE(TOS]) | 2 | 3 | 4 | 5 | 7 |8 |9 |10
TYPICAL RESISTANCE
VALUES
R1=4509
R2 = 6409

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

ol LHOH >

= GROUND UNUSED EE 225

INPUT PINS
1N3063 OR
i EQUIVALENT

TPin




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V. | Vaor | Vour | Vee
—55°C|{1.014 [1.014 | 1.50 | 0.710] 3.00
MC903 { +25°C|{0.844 |0.815 | 1.50 | 0.565] 3.00
+125°C{ 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C | 0.909 [0.909 | 1.50 | 0.574] 3.00
MC803 { +25°C|o0.844 |0.844 | 1.50 | 0.554| 3.00
+100°C{ 0.710 [ 0.710 | 1.50 | 0.370| 3.00
Pin MC903 Test Limits Mc803 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Yeor | Vit | Vec | 6nd
Input Current in a - 495 - 435 - 470 | pAde - 504 - 450 - 450 uAde a - b,c - h d
b - - - - - - b - a,c -
c - - - ‘ - - - l c - a,b - ‘ ‘
Output Current IAs f 47 - |2.54 - 2.35 - mAdc 52 - |2.38 - 2.25 - mAdc - f - a,b,c h d
Output Leakage Iepx £ - 100 | - 218 - 235 | pAdc - 100 - 225 - 225 | uAde | f N - a,b,c| - d
Current
Output Voltage Vout £ - 710 - 300 - 320 | mvde| - 574 - 400 - 370 | mvde| - a - - h d
- - - - - - - b - -
b o I : O B A
Saturation Voltage VCE (sat) f - 200 - 210 - 280 | mVde - 290 - 260 - 340 mVdce - - a - h d
- - - - - - - - b -
I : : i : X S I A e I
Pulse | Pulse
In Out
Switching Time t b+f- - - - 20 - - ns - - - 20 - - ns b f - - h d
b-f+ - - - 28 - - ns - - - 28 - - ns b f - - h d

Pins not listed are left open

Pins e and g omitted

(penunuod) 08N ‘€06JN



MC903, MC803 (continued)

TYPICAL CURVES

SWITCHING CHARACTERISTICS OUTPUT YOLTAGE

[ FANOUT =1

S e
=

= = —— ;
Z o) S St L o ey Ta = +125C—1
:|’ -~ - —— 10— +25°C
3 — == Thaot— \ \
10 2 o5
[y 7 : -
o FANIN= -
0 | 2 0
2 0.5 10 T
= 10
£ FANOUT=5
3
= Ta = +125°C —]
I +25°C—]
3 05 —85°0 =]
I
<8 | o —=EE="
R e
==
0 0i
55 % 7 00 125 05 10 15
Ta, AMBIENT TEMPERATURE (°C) Vi, HIGH LEVEL VOLTAGE (VOLTS)
CURRENT NOISE THRESHOLD
20, I 800 :
INPUT Ta=+125C—| o FAIN = 1

1.5 1+25°C — FAN-OUT =5

~
—55°C—\] /

s, INPUT CURRENT (m4)
5

2004

DC NOISE THRESHOLD (mV)
3
/

05
> /

/ +
0! fil
1 06 08 10 12 ¥ 16 5 25 2 5 75 100 125
Vin, HIGH-LEVEL VOLTAGE (VOLTS} Ta, AMBIENT TEMPERATURE (°C)
z 40, = oo T
= QUTPUT M FANIN=1
= \ = 60 e T FANOUT =5
4] ~ . z p T S U R _
g o \ 5 . A —— -
R g ~
= 4 J
g \ £ a0 1255
3 Ta=+25°C \\ = s - ——— 2500
Y ~55°C 2 a0l N i =559
2 2 300
B +125°C 2 Sl _
s 2 200
= 0 100 +
.4 06 038 L0 12 14 16 10 20 30 4 59 0 80 90 100
Vous, OUTPUT VOLTAGE (VOLTS) PW, PULSE WIDTH (ns)

TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS

RESET T SENSEI

NOTE: Vo and ground connections

L made to all devices.

Von UNIT 1 — Negative dc voltage with re-
spect to ground applied to pin d.

UNIT 1 UNIT 2 UNIT 2 — Positive dc voltage with re-

4 ¢ ¢ spect to ground applied to pin d.

Veor




( \ MRTL MC900/800 series
HALF-ADDERS

MC904 - MC804

Available in TO-99 metal can, add “G* suffix.
Available in TO-91 flat package, add “F” suffix.

This half-adder device can be used to supply the SUM and
CARRY operations on two input signals. If the inputs are ap-
plied to pins a and b, and their complements to pins ¢ and e,
the SUM of the inputs appears on pin g while the CARRY
appears on pin f.

a
b:D""’ Fe=@+bic+e

f=c+e

PIN CONNECTIONS
SCHEMATIC albf{c| d]|e|lt]|g]|h
GPACKAGE(TO99) | 1| 2 [ 3| a |5 |6 ]| 7] 8
FPackagE(ro-91) | 2| 3 [ a5 ] 7|8 10
Vee
1] g f
>
SR2 |
$r $R2
:
N
TYPICAL RESISTANCE 1 AN
VALUES ~
Rl = 450Q
R2=
R3 =8000 P—l

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

TPin TPout
I = JL-
100ns ~ L 2250 100 ns=l k- »
7 1n30e3 P $
GROUND UNUSED OR EQUIVALENT o5y onmmmmm GROUND UNUSED

INPUT PiNS




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V., | V_ | Vgor Vo | Vee
—55°C|1.014 | 1.014 | 1.50]0.710 | 3.00
MC904 +25°C | 0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C{0.674 | 0.674 | 1.50 |0.320 | 3.00
0°C{0.909 | 0.909 | 1.50 |0.574 | 3.00
MC804 +95°C | 0.844 | 0.844 | 1.50 | 0.554 | 3.00
+100°C|0.710 | 0.710 | 1.50 |0.370 | 3.00
Pin MC904 Test Limits MC804 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test [ Min [ Max | Min | Max | Min | Max Unit | Min | Max | Min | Max | Min | Max | Unit | Vin Von | Veor | Vot | Vec | 6nd
Input Current in a - 495 - 435 - 470 | pAde - 504 - 450 - 450 pAde | a - b - h d
o - - - - - - b - a -
LTI T T T T T e ]
e - - - - - - e - c -
Qutput Current Ly £ 1.98 - 2,19 - |1.88 - | mAdec |2.02 - |2.05 - |1.80 - | mAdef - £ - | ee h d
Ls ¢ lezar | - |2se| - |23} - l 2.62 | - [2.38 | - {225 | - l R aee - | - l l
Ls g 2.47 - lo.sa ] - 2.3 - 2,52 - |2.38 - |2.28 - - b,e,g| - -
Output Voltage Vout f - 10 - 300 - 320 | mVde - 574 - 400 - 370 | mVde| - c - - h d
f - - - - - - - e - -
g - - - - ‘ - - ‘ - f a,b - * l
Saturation Voltage vCE(sat) f - 200 - 210 - 280 | mVde - 290 - 260 - 340 | mVde}] - - c - h d
f - - - - - - = - e -
TV T IO T T T T e e ]
g - - - - - - - - c,e a,b
Pulse | Pulse
In Out
Switching Time t a+gt - - - 36 - - ns - - - 36 - - ns a g - - h d
a-g- - - - 3% | - - - - - 36 | - - a p - -
cH- - - - 20 - - - - - 20 - - l c f - -
c-f+ - - - 30 - - - - - 30 - - c f - -

Pins not listed are left open.

(panuniuod) 08I ‘FO6IW



| HALF-SHIFT nselsnsa MRTL MC900/800 series

MC905 - MC805

Available in TO-99 metal can, add “G” suffix.
Available in TO-91 flat package, add “F” suffix.

This half-shift register is a bistable storage element with a
built-in inverter for the gating signal. Information coming in on
pins a and c will be transferred to pins g and e when the gating
signal, pin b, goes low. If all three inputs, a, b, and ¢, are low,
the outputs, g and e, will both be low.

Vee Q
h e of
T T R2
$ R2 a =
2 Q g =e(@+b
b qlo— ()
e =Eb+c
C———d Q )
D& f =b
PIN CONNECTIONS
'f SCHEMATIC alblclalel[t]g]n
..;. [ GPACKAGE(0-99) | 1 |2 [ 3| 4|5 ]6 |7 s
R 2R1 FPACKAGE@O9L) | 2 {34 |5 |7 (89|10
d J.hb c
GND
TYPICAL RESISTANCE
VALUES
R1 =450 Q@
R2=640Q
R3 =2800Q
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
TPin TPout
I
-
100 ns 2259

= 1N3063
GROUND UNhJSED OR EQUIVALENT

INPUT PINS
TPin TPout 0.5V

_rL * * TPin

-~ T Y t

100 ns ~—h o5V b—f4
t o4 { TPout
[ i

+ 05V 05V

GROUND UNUSED
INPUT PINS




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts)
Temperature | V.. | Vo, | Veor Vi \ Vee
—55°C [ 1.014 | 1.014| 1.50|0.710 | 3.00
MC905 +95°C [ 0.844 | 0.815 | 1.50|0.565 | 3.00
+125°C | 0.674 | 0.674 | 1.50{0.320 | 3.00
0°C 0.909 | 1.50|0.574 | 3.00
MC805 +25°C 0.844 | 1.50|0.554 | 3.00
+100°C 0.710 | 1.50 | 0.370 | 3.00
Pin MC905 Test Limits MC805 Test Limits TEST VOLTAGE
Under |_ 55 +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min j Max Min | Max | Min | Max | Unit | Min | Max Min [ Max | Min | Max | Unit Vio | VYon | Veor Voir | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAdc - 504 - 450 - 450 pAde| a - b - h d
31, b . | 1480 | - | 1300 - | 1410 _ J1s10 | - |13s0 | - | 1350 b - a,c - l l
n c - 495 | - 435 - 470 - 504 | - 450 | - 450 c - b -
Output Current L e 1.98 - 12.19 - 1.88 - mAdc | 2. 02 - 12.05 - |1.80 = mAde] - b,e - - h d, gt
L, e 1.98 - |2.19 - |1.88 - 2,02 - j2.05 - |1.80 - - c,e - - a
Lo £ 2.47 - |2.54 - 2.3 - 2.52 - {238 - |2.25 - - £ - b a
1) g 1.98 - |2.19 - |1.88 - 2.02 - |2.05 - l1.80 - - b, g - - d,e f
Tas g 1.93J - l2.19 - |1.88 - 2.02 - |2.05 - |1.80 - - a,g - - d
I |
Output Voltage Vot e - 710 | - 300 | - 320 | mvde| - 514 | - | 400 | - 370 | mvde| - € b, c - h d
£ - - l - - - - - b - -
g - ‘ - - - N l - - e a,b - ‘
Saturation Voltage VCE(sat) e - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mvVde| - - a,b,c - h d,e ¥
e - - - - - - - - - b,c d, g
f - - - - - - - - b - d
g - - - - - - - - | ave) - g
g - J - - - - - - - - a,b d, e
Pulse | Pulse
In Out
Switching Time t a+gt - - - 40 - - ns - - - 40 - - ns a g - - h d, e
a-g- - - - 40 - - - - - 40 - - a g - - d,e
b~ - - - 28 - - - - - 28 | - - b £ - - d
b-f+ - - - 24 - - - - - 24 | - - b f - - d

1 Silicon Diode to Ground Pins not listed are left open.
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MC905, MC805 (continued)

Ta, AMBIENT TEMPERATURE (°C)

TYPICAL CURVES
SWITCHING CHARACTERISTICS
% INPUT CURRENT
[ l 20— — I
| Ta=+125°C 1
| - PINaORc SERGN
30|  FANIN=5 F0=5 A +95°C
— z 13 MR ANNNNY
= FO = 1ot y, g U >
i —t | 7] |z el
P ® F0=35 g A
3 L FANIN=1 S 19 v
2 A L g / / /
| | fo=1 2 05 = v Ve
Ea—— % s . 1 e
Ta, AMBIENT TEMPERATURE (°C)
o Ta= +125%
b A= °C
a 50 +25°C 3 ;
. z seoc ] <
E 30 // / >g
3 30
T o pus / L
I E 204 / ///
i R FANIN=1 =5 = A
b — =14~ Y // / //
15 T 0 7 —
— mer 07 06 03 10 12 11 16
10 FANN =5 V.., HIGH-LEVEL VOLTAGE (VOLTS)
~55 % 25 50 7B 1015
T, AMBIENT TEMPERATURE (°C)
T T ' AVAILABLE OUTPUT CURRENT
P
=2 ——m— 50—
FO=4 — ~—— g | Pe
= I .% 40) \‘\
£ e e vy g N /.-TA=—55°.
4 - | +25°C
3 S = SN +125°C
g NN
: e 8'20 N
Fo= § "’ -~ ~
' h | g \,\\\
0 l ! Z10 \\\
—55 25 2 5 75 10125 3 ~
Ta, AMBIENT TEMPERATURE (°C) = ] X
50—
30] z PN
| — E
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[ waveswier recisters \ MRTL MC900/800 series
(WITHOUT INVERTER)
MC906 - MC806

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

This half-shift register is a bistable storage element. Infor-
mation coming in on pins a and c will be transferred to pins g
and e when the gating signal, pin b, goes low. If all three in-
puts, a, b, and c, are low, the outputs, g and e, will both be low.

b4 <
R2$ $R2 Qfo———zg =F@+bh)

W\

$R3 - : R3S
3 34

o——¢ =Eb+0

’_—Sq | |
1 ! f PIN CONNECTIONS
Rl Rl SCHEMATIC alb|le|dle|~]g]|n
A A GPACKAGE(T0-99) | 1| 2| 3| 4|5 |6 7] 8
r'{ ﬁ FPACKAGE(TO91) | 2| 3| 4| 5| 7| 8| 910
Rl I R1
a d ob c

GND
TYPICAL RESISTANCE
VALUES
R1 =1450Q

R2 = 640Q
R3 =800Q

ol

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

‘:L 1N3063
GROUND UNUSED OR EQUIVALENT
INPUT PiNS




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V. | Veor | Ve#r | Vec
—55°C | 1.014 [1.014 | 1.50 | 0.710] 3.00
MC906 ¢ +25°C| o0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C| 0.909 | 0.900 | 1.50 | 0.574] 3.00
MC806 +25°C 1 0.844 | 0.844 [ 1.50 | 0.554| 3.00
+100°C| 0.710 | 0.710 | 1.50 | 0.370| 3.00
Pin MC906 Test Limits MC806 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vort | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAde - 504 - 450 - 450 uAdc a - b - h d
2L, b - 990 B 870 - 940 l - |1010 - 900 - 900 l b - a,c - l l
in c - 495 - 435 - 470 - 504 - 450 - 450 c - b -
Output Current IA4 e 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - b, e - - h d,g t
e - - - - - - - c,e - - d
g - - - - - - - b, g - - d,e t
g - - - - - - - a,g - - d
Output Voltage v ¢ e - 710 - 300 - 320 | mVde - 574 - 400 - 370 mvVdc - g b,c - h d
ou g o | - 300 - 320 | mVde| - 574 | - 400 | - 370 | mvde| - e a,b h d
Saturation Voltage | V. e - 200 - 210 - 280 | mvde| - 290 | - 260 - 340 | mvde] - - a,b,c - h d,e t
CE(sat)
e - - - - - - - - - b,c d,g
LT T T T e T T 2] e e
g - - - - - - - - - a,b d,e
Pulse | Pulse
In Out
Switching Time t a+g+ - - - 40 - - ns - - - 40 - - ns a ; g - - h d,e
a-g- - - - 40 - - ns - - - 40 - - ns a g - - h d,e

t Silicon Diode to Ground
Pins not listed are left open.

(panunuod) 98I ‘9060



‘ 4-INPUT GATES \

MRTL MC900/800 series

MC907 - MC807

Available in TO-99 Metal Can, Add “G* Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Provides positive logic NOR function. Individual gate ele-
ments may be paralleled or used with other logic elements for
increasing the number of inputs (subject to loading rules).

®0oT®

If
/
h

TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 = 640Q

3R1

PIN CONNECTIONS

SCHEMATIC

a b c | d e | f| =] h

G PACKAGE (T0-99)

1123|456} 7] 8

F PACKAGE (T0-91)

2| 3|45 7]|8]9]10

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

JL o
o] o s

INPU

T

L GROUND UNUSED
PINS

3225

1N3063 OR
EQUIVALENT

TPout




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V, | V| Vaor | Vg | Ve
—55°C [ 1.014 [ 1.014 | 1.50 | 0.710] 3.00
MC907 { +25°C| 0.844 [ 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C| 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC807 { +25°C| 0.844 | 0.844| 1.50 | 0.554| 3.00
+100°C| 0.710 | 0.710| 1.50 | 0.370| 3.00
Pin MC907 Test Limits MC807 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | VYon | Veor | Vot | Vec | Gnd
Input Current . a - 495 - 435 - 470 | pAde - 504 - 450 - 450 nAde a - b,c,e - h d
mn b - - - - - - b - a,c,e -
4 - - - - - - c - a,b, e -
e - - - - - - e - a,b,c -
Output Current L. f 2.47 T 2,54 - 2.3 7| mAdc] 2.52 - |2.38 - |2.25 - mAde| - f - la,b,c,df h d
Output Leakage ICEX f - 100 - 218 - 235 | pAde - 100 - 225 - 225 pAde f - - a, b, c,e - d
Current
Output Voltage Voat £ - 710 - 300 - 320 | mvde| - 574 - 400 - 370 | mVde[ - a - - h d
- - - - - - - b - -
l - - - 1 ) 1 - - l - . B - l 1
- - - - - - - e . -
Saturation Voltage | V, f - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde - - a - h d
CE(sat) B B - - B B - B b -
l : : l : 1 : : . - : . : l l
- - - - - . - - e -
Pulse | Pulse
In Out
Switching Time t b+~ - - - 20 - - ns - - - 20 - - ns b f - - h d
b-f+ - - - 28 - - ns - - - 28 - - ns b f - - h d

Pins not listed are left open.

(panunuod) 08O ‘L06ON



{ \ MRTL MC900/800 series
DUAL 2-INPUT GATES

MC914 - MC814

Available in TO-99 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Two 2-input positive logic NOR gates in a single package
may be used independently, paralleled for increasing the num-
ber of inputs (subject to loading rules), or cross-connected to
form bistable elements.

Vec
Qg Th f a
) g =a+b
) >—
R2$ $R2
: 3 .
¢
) >—
‘ l . I~ | PIN CONNEGTIONS
! SCHEMATIC 2| blcldle]flgln
im %Rl l R1 R1 GPACKAGE(T099) | 1 | 2| 3| 4 |5 |6 | 7] 8
FPACKAGE(TOS1) | 2 | 3 | 4| 5|7 | 8] 9 10
a b d c e
GND
TYPICAL RESISTANCE
VALUES
R1 =450Q
R2 =640Q

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

GROUND UNUSED ) 3
= INPUT PINS 3225

1N3063 OR
i EQUIVALENT




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Tost (Volts)
Other gates are tested in the same manner. Temperature | V. | V| Vaor | Vs | Vec
—55°C | 1.014| 1.014 | 1.50 | 0.710| 3.00
MC914 ¢ +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C| 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC814 ( +25°C| 0.844 | 0.844 | 1.50 | 0.554] 3.00
+100°C | 0.710 { 0.710 | 1.50 | 0.370| 3.00
Pin MC914 Test Limits M(814 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Via | Yon | Veor | Vot | Vec | Gnd
Input Current in a - 495 - 435 - 470 | uAdc - 504 - 450 - 450 wAdc a - b - h d
b - 495 | - 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde| b - a - h d
Qutput Current IAS g 2.47 - 2.54 - 2.35 - mAdc | 2. 52 - 2.38 - 2.25 - mAdc - g - a,b h d
Output Leakage ICEX g - 100 - 218 - 235 | pAde - 100 - 225 - 225 uAdce g - - a,b - d
Current
Output Voltage vout g - 710 - 300 - 320 | mVdce - 574 - 400 - 370 mVde - a - - h d
g - 7o | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - b - - h d
Saturation Voltage | Vg o g - 200 | - 210 - 280 | mvdc| - 290 | - 260 | - 340 | mvde| - B a B h d
g - 200 | - 210 - 280 | mvde| - 200 | - 260 | - 340 | mvde| - - b - h d
Pulse | Pulse
In Out
Switching Time t a+g- - - - 20 - - ns - - - 20 - - ns a g - - h d
a-g+ - - - 28 - - ns - - - 28 - - ns a g - - h d

Ground inputs of gate not under test. Other pins not listed are left open.

(penunuod) L8O ‘VL6IN



(" buasweur cares \ MRTL MC900/800 series

MC915 - MC815

Available in TO-100 Metal Can, Add “G"” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Two 3-input positive logic NOR gates in a single package
may be used independently, paralleled for increasing the num-
ber of inputs (subject to loading rules), or cross-connected to
form bistable elements.

1
3

%Rl R1
7 8
“F” PACKAGE AND ““G” PACKAGE
TYPICAL RESISTANCE PIN-OUTS ARE THE SAME
VALUES

R1 =450Q
R2 =640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout
>

B H >

= GROUND UNUSED $225
g INPUT PINS $
1N3063 OR
EQUIVALENT
05V
b i TPin
N




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperatore | V., | V. [ Veor | Vogr | Vec
—55°C [ 1.014 [ 1.014 | 1.50 | 0.710] 3.00
MC915 { +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C{ 0.674 | 0.674 | 1.50 [ 0.320] 3.00
0°C [ 0.909 [ 0.909 [ 1.50 | 0.574] 3.00
MC815 { +25°C| 0.844 [ 0.844 | 1.50 | 0.554] 3.00
) +100°C | 0.710 [ 0.710 | 1.50 | 0.370| 3.00
Pin MC915 Test Limits MC815 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min [ Max | Min | Max | Min | Max | Unit | Via | Von | Veor | Vot | Vec | Gnd
Input Current n 1 - 495 | - 435 - | 470 | pAde| - 504 | - 450 | - 450 | pAde| 1 - 2,3 - 10 5
1 2 - - - - ‘ - l - 2 - 1,3 - ¢ i
3 - - - - - - 3 - 1,2 -
Output Current Lo 1 2.47 -~ 2.54 - 2.3 - mAdc | 2. 52 - 2738 - 2,25 - mAdc| - 4 - 1,2,3] 10 5
Output Leakage ICEX 4 - 100 - 218 - 235 pAde - 100 - 225 - 225 pAde 4 - - 1,2,3 - 5
Current
Output Voltage Vout 4 - 710 - 300 - 320 mVdc - 574 - 400 - 370 mVde - 1 - - 10 5
- - - - - - - 2 - -
R A T N : O O A S A
Saturation Voltage VCE(sat) 4 : 200 : 210 : 280 mVde : 290 : 260 : 340 mVde : : ; : 10 5
} - : AR : 2 S I I L I T
Pulse | Pulse
In Out
Switching Time t 2+4- - - - 20 - - ns - - - 20 - - ns 2 4 - - 10 5
2-44 - - - 28 - - ns - - - 28 | - - ns 2 4 - - 10 5

Ground inputs of gate not under test.

Other pins not listed are left open.

(penunuoo) gL 8O ‘SLEOW



( \ MRTL MC900/800 series
JK FLIP-FLOPS

MC916 - MC816

Available in TO-99 Metal Can, Add “G” Suffix
Available in TO-91 Flat Package, Add “F” Suffix

JK flip-flop with a direct clear input in
addition to the clocked input.

o1

Q
g0 hQ Vec e

AAA AAA

$R2 R2 R2 R23 3R2

Co R1 ‘k' R1 R1
f O—~w—] W
R1

« y i
R1 . r*
S l: RL | R1 'K: c

R1 R3 EEM R1
O GND 6 T
d b

TYPICAL RESISTANCE
VALUES

Rl =450
R2 = 6400
R3 =510Q
R4 =225Q
@ S ap—e CLOCKED INPUT OPERATION®
tn@ tn #l@
b—alT sfTclalq @ Direct input (Cp) must be low.
11110080, ® The time period prior to the negative transition of
1ol 1]o0 the clock pulse is denoted t, and the time period
_ 0ol 1]60 11 subsequent to this transistion is denoted t, 4.
c—oC Co Qo—-e 0fofJa Jo® ® Q, is the state of the Q output in the time period t,,.

PIN CONNECTIONS
SCHEMATIC a b c d e f g h
G PACKAGE (T0-99) 1234|656 718
F PACKAGE (T0-91) 2 (03| 457 |8|9]10




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test {Volts)
Temperature Vio | Von | Veor | Vost Vee
—55°C|1.014 | 1.014] 1.50 | 0.710] 3.00
MC916 +25°C|0.844 | 0.815| 1.50 | 0.565| 3.00
+125°C[0.674 | 0.674| 1.50 | 0.320] 3.00
0°C|o0.909 | 0.909| 1.50 | 0.574| 3.00
MC816 +25°C[0.844 [ 0.844| 1.50 | 0.554| 3.00
+100°C{0.710 | 0.710| 1.50 | 0.370| 3.00
Pin MC916 Test Limits MC816 Test Limits TEST VOLTAGE
Under —55°C +95°C +1925°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit in_| Von | Veor | Vot | Vec | Gnd
Input Current Iin a - 495 - 435 - 470 | pAdc - 504 - 450 - 450 pAdc a - e - h d
2L b - 990 | - 870 - 940 - 1010 - 900 - 900 b - a,cg | -
n c - 495 | - 435 - 470 - 504 - 450 - 450 c - g -
1 - 495 - 435 - 470 - 504 - 450 | - 450 - e -
Output Current IA3 e 1.48 - 1.52 - 1.41 - mAdc | 1.51 - 1.43 - 1. 35 - mAdec - e a,f - h d
e - - - - - - - e,f a - d
g l - ‘ - J - ‘ - l - ¢ - - g c f # d,e t
Output Voltage V0 ¢ g - 10 - 300 - 320 [ mVde - 574 - 400 - 370 mVde| - f - - h
" gi# - - - - - - - a,c - - l
gt - - - - - - - c - a ‘ d,e
ot - - - - - - - - - a,c d,f
Saturation Voltage VCE(sat) e - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - - - f h d,et
g - - - - - - - - f - d,e
g - ‘ - ‘ - i ‘ - - L - l - - - - 1 d, gt
Turn-On Voltage Von gis 1014 - 815 - 674 - mVde | 909 - 844 - 710 - mVde| - a,c - - h d,f
gt - - - - - - - a - c
gii* ‘ - ‘ - ‘ - ¢ ‘ - ¢ - ‘ - ‘ - - - a,c ‘

t Silicon Diode to Ground

1 Pin b = Clock pulse to pin b (see Figure 1).

* MC916 pin g loaded by: 1.52 mAdc (+25°C) , MC816 pin g loaded by: 1.42 mAdc (+25°C)
1.48 mAde (-55°C) 1.51 mAdc (0°C) § Pine = LOW ) Set b
1.41 mAde (+125°C) 1.35 mAdc (+100°C) ¢

Pins not listed are left open.

y 2 momentary ground prior to the application
# Pin g = LOW j of the negative-going Clock Pulse.

(penunuod) gL gD ‘9L6ON



MC916, MC816 (continued)

FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
i TP,
t=8MHz o
DUTY CYCLE = 25% t0 75% S o
t&t < 100 e300
10V l—-I °_'D°—[> T
0 51 4}___.,
p—oi C Q
£1% o
D = IN3063
SEQUENCE OF EVENTS: D OR EQUIVALENT
A Voltage applied to Clock pin is raised to Vi. t, is not criti- Frequency at TP, should be ¥2 the
cal, however should be less than 1.0 us. frequency at TP;o. =
B. Biases of all other inputs are applied. Vec is applied with-
out interruption throughout the testing.
C. Apply tary ground (when applicable).
D. Clock pulse is allowed to fall to Vi & must WCaTs
remain within 10 ns minimum and 100 ns maximum. N v, i
E. Electrical measurements are read out. Load current over- 25°C 0565V 0865V
shoot must be limited to 10% or the flipflop may be _55°C 0.710V 1.064V
tripped and the wrong output conditions oceur. 125°C 0320V 0.724 V
All voltages =10 mV

SWITCHING TIME TEST CIRCUITS AND WAVEFORMS

FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME FIGURE 3C — TEST CIRCUIT
TPy ==\ :
05V °
— tr_o- OR 3
ey p— e f= L0 MHz TP TPt
75 1.0ns < PW < 200ns
y DUTY CYCLE = 50% S Q
TP,
10V 1 .
Qor§——ro 0¥ -+ R 0
— -3 =
o+ —9C o Q
FIGURE 3B — SET-UP AND RELEA: E R RS
IGURE 38 — SET-UP AND RELEASE TIM T 1 L.
57 Hgavy 100 pF| 90 9 D D D+
tser_OR Fo:deiitions Light | 15 pF50 0)
bt of set-up an . - R
— et Includes jig and probe PULSE HIGH OR LOW D=INBIOR =
| omaflnSecion capacitance RS APPLICABLE EQUIVALENT
T+ 5%
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
Maximum
Figure Over Full
Test No. Temperature Range (as) MC900 P, TPout
tro- 3A,3C 60 f = 1OMHz
tr-5- 34,3C 60
t:,g‘ 3A,3C 100 I:l;TVY CYCLESO%
LI 3A,3C 100 .
g 38.3C 50 o L
tea1- 3B,3C 50
trer 38,3C 50 351 g3l
troce 3B,3C 50 MC300 ﬂ
tep-o- 4 50
too-3 4 90
D ¥D
1. Change of state occurs on trailing edge of clock pulse.
2. With a high level on Cp, and with the proper SET and CLEAR inputs
for a low level at Q, Q will be high excej t for a short period after the
negative-going edge of a clock puise. Q will go low for up to 50 ns, D = 1N3063 OR
and then return to a high level within 100 ns after a negative clock EQUIVALENT
transition.




MC916, MC816 (continued)

TYPICAL CURVES
TOGGLE FREQUENCY
TYPICAL PROPAGATION DELAY TIME ARIAIORS REUENCY
Yt_o_amdtr_o4 AND Ve
50 2
| ——tr_5-
2 e =3 | _ 15
= = -
= w =~ Ar-1 == z
> 3 - - =
2 bkee—d----"7 -~ I S I
= = Z 1
g | A ek 2
g o — =3 £
g
£ FO=1 5
10
— Vec=3V
6 o == =Vec=av
a3 %5 50 75 w15 7 3
Ta, AMBIENT TEMPERATURE (°C) FAN-OUT
VARIATIONS WITH Vcc
tr_o-andtr_o4 AMD TEMPERATURE
50 20,
| o= —=d_ L
—_ o P i =~~~
40'_——-h-o+ FO=3_1- 1:/ \\ e B
= - B T~
El PP = \
w — FO=1_ 1~ = e
. = 3 £ N
> Rl ey bl d- f \
g = 2w
5 o — - —— §
g “r— F0=3 &
3 =S
& —}
=3
g =1 K pp———
— Voo =4V
0 0 I
—55 25 25 50 75 00 125 —55 =25 0 25 50 75 100 125
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
VARIATIONS WITH LOAD CAPACITANCE
tcu+5+‘.nd tegro- AND TEMPERATURE
50, I 20 T T
- Vee =3V
L F0=3 e INPUT PULSE DATA _|
M ] t=t;=10ns
0 = i . DUTY CYCLE = 50%
z A N fo= 15 AMPLITUDE =1V —
= R €, =100 pF
I S S e — 1 _ 7
z =< S~d . w3 z
g ~ ~ -— _i_ f 1 '//" \‘ \
=z T~ == —_m—— =} R
2 FO—=1_—|—"== 5 C= SODF—X \\
3 =
g £
g T
T e
—— ‘?D"'Q_
0 0
—55 25 25 50 75 00 15 —55 =25 0 % 50 75 00 125
T AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)




MRTL MC900/800 series

, QUAD 2-INPUT GATES \

MC924 - MC824

Available in TO-86 Flat Package, Add “F” Suffix.

This gate element consists of four 2-input positive logic
NOR gate circuits in a single package. The gate circuits may
be used independently, or connected together to form flip-flops

or non-inverting gates.

Vee
03 60 I14 1]

P 3 < < <
:' R2 :: R2 ::Rz s

w
I
—
Y
[

3R1 %Rl im fkll im fm fru %m 1
1 2 4 5076 09 10 012 13 12
GND 13 11

TYPICAL RESISTANCE
VALUES

R1=450Q
R2 =1640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

= Pa=Da

d GROUND UNUSED 3
= INPUT PINS $225

1N3063 OR
EQUIVALENT




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature | V., | Vo, | Vaor | Vorr | Vec
—55°C [1.014 | 1.014 | 1.50 | 0.710| 3.00
MC924 ¢ +95°C| 0.844 {0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C{0.909 |[0.909 | 1.50 | 0.574| 3.00
M(824 +925°C | 0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C| 0.7t0 | 0.710 | 1.50 | 0.370| 3.00
Pin MC924 Test Limits M(824 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current L 1 - 495 | - 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde| 1 - 2 - 14 7
2 - 495 | - 435 - 470 | wAde | - 504 | - 450 | - 450 | pAde| 2 - 1 - 14 7
Qutput Current IA5 3 .47 - 2.54 - 2.35 - mAdec | 2.52 - .38 - 2.25 - mAdc 3 - - 1,2 14 7
Output Leakage Iopx 3 - 100 | - 218 - 235 | uAdc | - 100 | - 225 | - 225 | pAde | - 3 - 1,2 - 7
Current
Output Voltage v t 3 - 710 - 300 - 320 [ mvde - 574 - 400 - 370 mVdc - 1 - - 14 2,7
oul 3 - 7o | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde| - 2 - - 14 1,7
Saturation Voltage VCE(sat) 3 - 200 - 210 - 280 [ mVde - 290 - 260 - 340 mVde - - 1 - 14 2,7
3 - 200 | - 210 - 280 | mVde| - 200 | - 260 | - 340, | mvde| - - 2 - 14 1,7
Pulse | Pulse
In Out
Switching Time t 1+3- - - - 20 - - ns - - - 20 - - ns 1 3 - - 14 2,7
1-3+ - - - 28 - - ns - - - 28 | - - ns 1 3 - - 14 2,7

Ground inputs of gates not under test.

Other pins not listed are left open.

(Panunuod) yz8IN ‘yZ6ON



( \ MRTL MC900/800 series
DUAL 4-INPUT GATES

MC925 - MC825

Available in TO-86 Flat Package, Add “F” Suffix.

Two 4-input positive logic NOR gates in a single package
may be used independently, paralleled for increasing the num-
ber of inputs (subject to loading rules), or cross-connected to
form bistable elements.

2
N AL |
I [ [ 8
9 4
R1 R1 R1 R1 R1 R1 RLI 10 ] 13
2 3 5 6 70 8 9 100 12 12

R1

TYPICAL RESISTANCE
VALUES
R1 = 4509
RZ = 640Q

SWITCHING TIMES TEST CIRCU!IT AND WAVEFORMS

TPin TPout

JL .
ol [

4 GROUND UNUSED &
= INPUT PINS $225
1N3063 OR
EQUIVALENT
0.5V

T e
; i
L+i-




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for one gate only. @Tost (Volts)
Other gates are tested in the same manner. Temperature Vin Vw Veor Vo Vcc
—55°C [ 1.014 | 1.014 | 1.50 | 0.710] 3.00
MC925 { +25°C| 0.844 [0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C| 0.000 {0.909 | 1.50 [ 0.574] 3.00
MC825 +925°C | 0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C| 0.710 [0.710 | 1.50 | 0.370[ 3.00
Pin MC925 Test Limits MC825 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min [ Max | Min [ Max | Min [ Max | Unit | Vin | Von | Veor | Vot | Vec | 6nd
Input Current L 2 - 495 | - | 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde]| 2 - |s,s,8 - 14 7
3 - - - - - - 3 - 2,58 -
5 - - - - 1 - 1 - 5 - 2,38 - 1 l
6 - - - - - - 8 - 12,35 -
Output Current Lo 1 2.47 - 254 ] - T2.35 - | mAde]2.52 - [2.38 - |2.25 - | madae] - 1 - |2,3,5,¢ 14 7
Output Leakage Iegx 1 - 100 | - |a18 - | 235 Juade | - 100 | - 225 | - 225 | uAdc | 1 - - |2,3,54 - 7
Current
Output Voltage Vout 1 - M0 | - |300 - 320 | mvde| - 574 | - 400 | - 370 [ mvac| - 2 - - 14 [3,5,8,7
- - - - - - - 3 - - 2,5,6,7
l - - l - - - - l - 5 - - 1 2,3,6,7
- - - - - - - 6 - - 2,3,5,7
Saturation Voltage | Vg o0 1 - 200 | - [a10 - 280 | mvde| - 290 | - 260 | - | 340 | mvde| - - 2 - 14 [3,5,6,7
- - - - - - - - 3 - 2,5,6,7
LT T T T T AHHEN -
- - - - - - - - 6 - 2,3,5,7
Pulse | Pulse
In Out
Switching Time t 3+1- - - - 20 - - ns - - - 20 - - ns 3 1 - - 14 §2,5,6,7
31+ | - - - | 28 - - ns - - - 28 | - - ns 3 1 - - 14 [2,5,6,7

Ground inputs of gate not under test.

Other pins not listed are left open.

(penunuod) Gz8IW ‘SZ6IW



[ seurrions \ MRTL MC900/800 series

MC926 - MC826

Available in TO-100 Metal Can, Add “G” Suffix
Available in TO-91 Flat Package, Add “F" Suffix

J-K flip-flop with direct clear and direct set
inputs in addition to the clocked inputs.

1__.——1
= 35ns typ

2 s S0 qPp—9 et = 30 mW byp (Only Clock Input High)

65 mW typ (Inputs Low)

3——C T

e ® L

4 s ® Clock (T) to remain unchanged.

3___1 ® The output state will not change when the input
state goes from Sp = Cp to Sp = Cp = 0. The out-

put state cannot be predetermined in the case where

LT P QPO CLOCKED INPUT OPERATION® the input goes from Sp = Cp = 1t0Sp =Cp = 0.
IR L® 4@ ® Direct inputs {Cp and Sp) must be low.
(1] g ? %3 f f Qﬂ@ 4 ® The time period prior to the negative transistor of
01101 T 110 the clock pulse is denoted t, and the time period
T(110]0 o1 T 0 1 subsequent to this transition is deno.ted t,.+. I
o1 0] 0 a® ® Q, is the state of the Q output in the time period t,,.

“F” PACKAGE AND “‘G" PACKAGE
PIN-OUTS ARE THE SAME.

Vee
7 YIO ? 9

R6

RS 3R1 R13 R8
'-(‘ R4 $r1 %En s R4
R2 3R2
R13 3R
AL
! TYPICAL RESISTANCE
VALUES
R1
4
c

R1=6002 R5=550Q
= 900 2




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature |V, Von | Veor | Vo | Vec
—55°C [ 1.014 {1.014 | 1.50 | 0.710| 3.00
MC926 +25°C| 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C | 0.909 | 0.909 | 1.50 | 0.574| 3.00
MC826 +925°C| 0.844 [ 0.844 | 1.50 | 0.554| 3.00
+100°C{ 0.710 [ 0.710 { 1.50 | 0.370] 3.00
Pin MC926 Test Limits MC826 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Votf | Vec | Gnd
Input Current i 1 - 495 - 435 - 470 | pAde| - 504 - 450 - 450 | upAde| 1 - - - 10 5
i 2 - 495 - 435 - 470 - 504 - 450 - 450 2 - 8 -
21 3 - 990 - 870 - 940 - | 1010 - 900 - 900 3 - 2,4 -
in 4 - 495 - 435 - 470 - 504 - 450 - 450 4 - 1 -
in 8 - 495 - 435 - 470 - 504 - 450 - 450 8 - - -
Output Current Lg 7 2.47 - |2.54 - ]2.35 - | mAde]2.52 - [2.38 - [2.25 - mAde| - 7,8 - 10 5
2.47 - |2.54 - |2.35 - | mAdc]2.52 - |2.38 - |2.25 - mAdc 1,9 8 - 10 5
Saturation Voltage VCE( t) 7 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde} - 1 - 8 10 5
sa Tt - - - - - - - 2 - 4
TH#E - - - - - - - - - 2,4
784 - - - - - - - 2,4 - -
9 - - - - - - - 8 - 1
951 - - - - - - - 4 - 2
9#y - - - - - - - 2,4 - -
981 - - - - - - - - - 2,4
ii g:: é : g:gﬁ { Set by momentary application of VBOT prior to the application of the negative going clock pulse.
t Pin3 =

Pins not listed are left open:

(penunuod) 9Z8IN ‘9260



MC926, MC826 {continued)

FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
TPin TP,
=8MHz ] o
DUTY CYCLE=25% to75% S> ol
t&t < 108 MC30D 93 a
10V O—W T
o L
51 olC ¢, OF—°
*=1%
SEQUENCE OF EVENTS: b b= é?ggﬁ,mm
A. Voltage applied to Clock pin is raised to V. t, is not criti- Frequency at TP, should be % the
cal, however should be fess than 1.0- ps. frequency at TP;,. =
B. Biases of all other inputs are applied. Vec is applied with-
out interruption throughout the testing.
C. Apply y ground (when applicable)
D. Clock puise is allowed to fall to V. te must MC828 - MC926
remain within 10 ns minimum and 200 ns maximum. T ] A T Va T v, o
E. Electrical measurements are read out. Load current over- 25°C | 0554V | O 0
shoot must be limited to 10% or the flip-flop may be 0°C | 0574V o:§§g¥ _§§.€ 8:§f3¥ %SS\‘;
tripped and the wrong output conditions occur. 100°C 0.370V 0.760 V 125°C 0.320V 0.724V
All voltages =10 mV
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME
Po——]
05V FIGURE 3€ — TEST CIRCUIT
| .._—7:',0‘ R '
QorRd —-0- .
L f=10Mhz be — o
ey mma— 1.0ns < PW < 200 ns s S g
— DUTY CYCLE = 50%
05V TPout
AR a g4 OR 10V o-Do-[> T
— S -5 ; ?
MC900 rq¢ ¢, Q {
51 R R 1;
CIRCUIT LOAD| C* R —+ —
o~ ~C
FIGURE 38 — SET-UP AND RELEASE TIME o rrosye s I ) )
T\ Light 15 pFl450 Q|
" T5V
SET-UP :lL————‘ - . - -4
TIME f=— ts 4 7_ OR f:{s‘:t':":‘;";s Includes jig and probe PULSE HIGH OR LOW D = IN3063 OR =
soRe | toer_ relese times, capacitance AS APPLICABLE EQUIVALENT
k. see General .
CORS 5 V] Information Section.
RELEASE tre s+ OR
—= TIME t—cx
SORC )
CORS ; g
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
Minimum | Maximwm
Figure Over Foll p
Test No. Temperature Range (ns) D = IN3063 OR
fro- 3A.3C 254 90 _ HCsoo T, . EQUIVALENT
s 3A 30 b f = 10MHz in _ -2
-5~ , 53 90 O
tron 3A,3C 25# 50 DUTY CYCLE = 50% I_D"D— TPout
trgs 3A,3C 25% 90 LoV
tyer- 3B, 3C - 50 . \
t;,:, 38,3C - 30 0 oy
toer- 38B,3C - 50
toor- 38,3C - 30
tree 38, 3C - o* MC900 |
tros- 38, 3C - +5* [} $51 $
N 3B,3C - o* R s 2:51 ::51
troc- 3B, 3C - 45% tspro+ OR foptf+
tejeor s,
to output — - —
tcro ::p%} ¢ 80 “ 1 osvd 05V D X0
to output + 4 - 70 I fspeo- OR
# Lightly  * Negative switching time means the inputs can ™ oo
loaded momentarily change before the clock pulse transition.




' ( \ MRTL MC900/800 series
QUAD INVERTERS

MC927 - MC827

Available in TO-100 Metal Can, Add “G"" Suffix.
Available in TO-91 Flat Package, Add ““F" Suffix.

Four individual circuits each perform the simple inversion
function.

]
[

Vee ; 6
B G W 0>t
R2 R2 R2 R2 §

m 2—->o—
_5 (6 3-———Do—‘<7§)

<
$R1 1
o4 5 a &

VWA

p
>
ER1

3

R1

<
b
9
<

-
OacAAA
]
=
o
-]
C

WPICA#AI{B%SSTANCE
;% = %g Number in parenthesis indicates MRTL loading factor.
= Po = 76 mW typ (Input Hi
“F" PACKAGE AND “G" PACKAGE ta=12nstyp 20 mW & f nputs xh)
PIN-OUTS ARE THE SAME
SWITCHING TIME TEST CIRCUIT AND WAVEFORM
TPin TPout
TL o T D P e
100ns—s] o ] )
GROUND UNUSED
=  INPUT PINS
0.? v
TPa
jt DM
[ T L
osy =~ h-ve
! tiae- ! TPout




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one inverter only. @Test (Volts)

Other inverters are tested in the same manner. Temperature Vin Vm le. Vou vcc

—55°C | 1.014 [1.014 | 1.50 [0.710 | 3.00

MC927 { +25°C|o0.844 |0.815 | 1.50 |0.565 | 3.00

+125°CJ0.674 |0.674 | 1.50 {0.320 | 3.00

0°C{0.909 |0.909 | 1.50 |0.574 | 3.00

M(C827 { +25°C|o0.844 [0.844 | 1,50 |0.554 | 3.00

+100°C|0.710 [0.710 | 1.50 |0.370 | 3.00

Pin MC927 Test Limits MC827 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol | Test | Min | Max | Min [ Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Von | Veor | Vot | Vec | Grd
Input Current L 1* - 495 - 435 | - 470 | pAdc | - 504 | - }4s0 | - 450 | pAde 1 - * - 10 5
Output Current Is 8 2.47| - |254| - [2.35| - |mAde|2.52 - |28 - |2.25 - |maAde - 6 - 4 10 5
Output Leakage Iegx 6 - 100 - 218 | - 235 | pAde | - 100 | - 225 | - 225 |pAde | 6 - - 4 - 5
Current :
Output Voltage Vout 6 - 710 - 300 | - 320 |mvde | - 574 | - 400 | - 370 {mvde - 4 |1,2,3 - 10 5
Saturation Voltage | Vepoon [} - 200 - 210 | - 280 [mvde | - 200 | - 260 | - 340 |mVdc - - 1,2,3,4 - 10 5
Pulse | Pulse
In Out

Switching Time t 149- - - - 20 - - ns - - - 20 - - ns 1 9 - - 10 5
1-9+ - - - 28 - - ns - - - 28 - - ns 1 9 - - 10 5

* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to vBOT'

Ground inputs of inverters not used in test.

Other pins not listed are left open

(penunuod) £Z8OW ‘LZ6OW



‘ 5INPUT GATES \ MRTL MC900/800 series

MC929 - MC829

Available in TO-99 Metal Can, Add “G*” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

Provides positive logic NOR function. Individual gates
may be paralleled with other logic elements for increasing the
number of inputs (subject to loading rules).

h  R2 [4
Vec OmAAA—9 ’ -0

a
b
[ g =a+db+ctetf
e
f

PIN CONNECTIONS
SCHEMATIC a b c d e f g h
Rl - G PACKAGE (T0-99) 1 2 3 4 5 6 7 8
R1 Rl FPACKAGE(TOST) | 2 | 3 | 4 | 5| 7 | 8] 9 10
TYPICA&AT-E‘SElSSTANCE c " ¢ &4
R1 =4509 GND
R2 =640%
SWITCHING TIME TEST CIRCUIT AND WAVEFORM
TPin TPout
o O
J1 N T N
B > > e o—t >
100 ns |-—
= GROUND UNUSED ¢ 205
INPUT PINS 1
1N3063 OR
I EQUIVALENT
05V
b b TPin
Ol I T t
05V | et
t Liso- f TPout
T T
0.5V 05V




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | Vo {Vaor | Vo | Vee
—55°C|1.014 | 1.014 | 1.50 | 0.710{ 3.00
MC929 | +25°C| 0.844 | 0.815 | 1.50 | 0.565( 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C{ 0.909 [0.909 | 1.50 | 0.574] 3.00
M(C829 +25°C | 0.844 | 0.844 1.50 | 0.554{ 3.00
+100°C | 0.710 | 0.710 L 1.50 | 0.370} 3.00
Pin MC929 Test Limits MC829 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Yotf | Ve | Gnd
Input Current 1 a - 495 - 435 - 470 | pAde - 504 - 450 - 450 pnAde a - b, c, e,f ~ h d
in b - - ~ - - - b - a,c,e,f -
c - - - - - - c - la,byef -
e - - - - - - e - |a,b,c,f -
{ - - - - - - f - la,b,c,e -
Output Current Lis g 2.47 - |2.54 - ]2.35 - | mAdc}2.52 - |2.38 - |2.25 - mAdc - g - labosf h qa
Output Leakage ICEX g - 100 - 218 - 235 | pAde - 100 - 225 - 225 uAde g - - Bhcef - d
Current
Output Voltage Vout I3 - 710 - 300 -~ 320 | mVde - 574 - 400 - 370 | mVde, - a - - h a
- - - - - - - b - -
- - - - - - - c - -
- - - - - - - e - -
- - - - - - - f - -
Saturation Voltage VCE(Bat) g : 200 : 210 : 280 | mVde : 290 ° : 260 : 340 mVdc : : ?7 : h d
- - - - - - - - c -
- - - - - - - - e -
- - - - - - - - £ -
Pulse | Pulse
In Out
Switching Time t a+g- - - - 20 - - ns - - - 20 - - ns a g - - h hede, f
a-g+ - - - 28 - - ns - - - 28 - - ns a g - - h  podef

Pins not listed are left open.

(penunuod) GZ8ON ‘6260N



X 'MRTL MC900/800 series
QUAD EXCLUSIVE OR GATES

MC971 - MC871

Available in TO-86 flat package, add ““F suffix

Four gate arrays designed to provide the Exclusive OR func-
tion. The output is high only if one input is high and all other
inputs are low.

2) 1 (2) 9
3 (5) 8 (5)
(2) 2—t (2) 10—
(2) 4 (2) 12—y
6 (5) 11 (5)
(2) 5—4 (2) 13—
POSITIVE LOGIC
3=1024+12
tod = 12 ns typ
Pp= 72 mW typ
NUMBER IN PARENTHESIS INDICATES
MRTL LOADING FACTOR
ELECTRICAL CHARACTERISTICS an __.@_V%IOA%%_
ost
Test procedures are shown for only one gate. Tomperatwee | VTV, TVeor [ Voar | Vee
The other gates are tested in the same manner. —55°C[1.014 [1.014 | 1.50 [0.910 | 3.00
MC971 { +25°C{0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C{o.674 [0.674 [ 1.50 [0.320 | 3.00
0°C{0.909 [0.909 | 1.50 |0.574 | 3.00
MCB71{ +25°C|0.844 [0.844 | 1.50 |0.554 | 3.00
+100°C{0.710 [0.720 | 1.50 [0.370 | 3.00
Pin MCO71 Test Limits MCB71 Test Limits TEST YOLTAGE
Under | —55°C +25°C +125°%C 0C +25°C +100°C APPLIED TO PINS LISTED BELOW:
a Symbol | Tost | Win | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Yia | Yo | Vaor | Yoir | Vec | 6nd
Input Current 2y, 1 < |90 | - [er0 | - |90 |uAde | - [1008 | - 900 [ - | 900 |pAde | 1 - 2 R |7
2 - 990 - 870 - 940 | uAdc - 1008 - 900 - 9200 nAdc 2 - 1 - 14 7
Output Current IA5 3 .41 - 2.54 - 2.35 - mAde | 2.52 - 2.38 - 2.25 - mAde - 1,3 - 2 14 7
3 .47 - 2.54 = 2.35 = mAdc | 2.52 - 2.38 = 2.25 b mAde - 2,3 - 1 14 7
Qutput Voltage voul 3 710 - 300 - 320 | mVde - 574 - 400 - 370 mVde -~ - - 1,2 14 7
3 - 0 - 300 - 320 | mVde - 514 - 400 - 370 mVde - 1,2 - - 14 7
Switching Time Pulse Pulse
In Out
t 1+3- - - - 40 - - ns - - - 40 - - ns 1 2 3 - 14 17
e e e e e
23+ | - : - N - - - R 2 : 1
2-3- - - - - - - - -~ 2 1

Ground inputs of gates not under test. Other pins not listed are left open.




MC971, MC871 (continued)

Vee
1 14
N B
> >
E:m 5; R2 R23 R13
13 o- o9
12 O—d ><] ) > p—o0 10-
R1 |q Fl R1 R1 |f‘ FI R1
-0 7
: : : : GND
R1 A1 A1 R1
10— <] > o4
w E w %5 i w
20 . 05
SR1 SR2 R2Q R13
o )
3 6
Typical Resistance Values
R1 =450
R2 = 64082

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

% MC915




( L LOS k MRTL MC900/800 series
MC974 - MC874
Available in TO-99 metal can, add “G” suffix.
J-K flip-flop with a direct clear input
in addition to the clocked inputs.
1—qs Qp—7 CLOCKED INPUT OPERATIONG®
@ Direct input (Co) must be low.
t t,:
S "®c Q" '(% ® The time period prior to the
2—OT negative transition of the clock
1 1 |06 G, pulse is denoted t. and the time
1 0 1 0 period subsequent to this trans-
_ i i i) 1 ® ition is denoted tn 4+ 1.
p—s Iy o— Qn is the state of the Q output
3 Cp a 5 0[{0[% [o0® in the time period tn.
b 1
Q Vee Q
@5 Ys o7
> L <
$R6 $R4 R63 R63 R4S R6S R5$

I e
i

R3 R3
o $ 3
RTZ 2R2 R2g 2RI
J R1 ><< R1 ‘\{
6o \ !
Co R1 1" 2RI
R1 TR
R1 R1
10MM| |‘VWO3
S < b3 l ¢
$R1 RS TR2 R8 RIZ
4 &
GND 2
TYPICAL RESISTANCE VALUES
Rl =600 @ R5 =700
R2 =300 ¢ R6 = 900 ¢
R3 =550 © R7=2g¢g
R4 = 640 @ R8 =3k @




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@Test (Volts)
Temperature | V. | V. | Veor | Vour | Vec
—55°C | 1.014 | 1.014 | 1.50| 0.710] 3.00
MC974 +25°C | 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C | 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C|0.909 [ 0.909 | 1.50 [ 0.574[ 3.00
MC874 +25°C{0.844 | 0.844 | 1.50 | 0.554| 3.00
+100°C | 0.710 { 0.710 | 1.50 | 0.370| 3.00
Pin MC974 Test Limits MC874 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Gnd
Input Current L 1 - 495 | - 435 - 470 | pAde | - 504 | - 450 | - 450 | pAde| 1 - 6 - 8 4
2L * 2 - 990 | - 870 - 940 - 11008 | - 900 | - 900 2 - 1,3 -
n 3a - 495 | - 435 - 470 - 504 | - 450 | - 450 3 - - .
n 6 - 495 | - 435 - 470 - 504 | - 450 | - 450 6 - - -
Output Current IA5 5 2,47 - 12.54 - 2.35 - mAdc | 2.52 - 2,38 - 2.25 - mAdc| - 5,6 - - 8 4
Ta [2.47 - |2.54 - |2.35 - | madc | 2.52 - 2.38 - |2.25 - mAde| - 7 - - 8 4
Saturation Voltage| V 518 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde| - 1 - 3 8 4
. CE(sal) | 514 - - - - - - - - - 1,3
58 - - - - - - - 1,3 - -
A - - - - - - - 6 - -
1§ - - - - - - - 1,3 - -
Ta$ - - - - - - - 3 - 1
a8 - - - - - - - - - 1,3

Pins not listed are left open.

A Preset the flip-flop by the following procedure:
(1) Momentarily apply VBOT to pin 6 to preclear flip-flop.
(2) After VBOT is removed from pin 6, ground pins 1 and 3.

(3) Apply a negative-going clock pulse to pin 2 (see note §) while pins 1 and 3 are
still grounded. This changes the state of the flip-flop to the SET condition.
(4) Remove the grounds from pins 1 and 3, and proceed with the test.

{ Momentarily apply V. to pin 6 prior to the arrival of the negative-going

BOT
clock pulse to effect a change of state.

§ Clock Pulse to pin 2:

(penunuod) /83N “#L6JN



MC974, MC874 (continued)

FIGURE 1 — CLOCK PULSE DEFINITION

FIGURE 2 — TOGGLE MODE TEST CIRCUIT

FIGURE 38 — SET-UP AND RELEASE TIME

P
TIME A 8 c b E f=8MHz
INTERVAL| DUTY CYCLE = 25% to 75%
L&t < 10ns MC300
h ™ 10v °_—D°_{>
9% 0%V, -
1% Y 10% i oJ—I_
il | a 51
} *1%
SEQUENCE OF EVENTS: 0 e VALENT
A. Voltage applied to Clock pin is raised to Vi. t, is not criti- Frequency at TP, should be % the
cal, however should be less than 1.0 us. frequency at TP, =
B. Biases of all other inputs are applied. Ve is applied with-
out interruption throughout the testing.
C. Apply momentary ground (when applicable).
D. Clock pulse is allowed to fall to Vi. t; must WCETA o
remain within 10 ns minimum and 100 ns maximom. T V. Vo T A Ve
E. Electrical measurements are read out. Load current over- Z5C | 0864V | 0894V 25°C | 0565V | 0865V
shoot must be limited to 10% or the flipfiop may be 0°C | 0574v | 0959V -55°C | 0710V | 1.064V
tripped and the wrong output conditions occur. 100°C 0.370V_| 0.760V 125°C 0320V | 0.724V
All voltages =10 mV
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME
TPy
o3V FIGURE 3C — TEST CIRCUIT
o g- 8
QR -0
ity f=10MHz TP TPoe
1.0ns < PW < 200ns
L_tr . DUTY CYCLE = 50%
ot e o oD
MC900
51

# Lightly * Negative switching time means the inputs can momen-
loaded tarily change before the clock pulse it

-.—gco,o_ﬁk:_

T Heavy {100 pF| 90 0 D
= Light | 15 pFi450 o
ﬁp - [ For defiitions
sme_ | &) Cars oty b *Includes jig and probe PULSE HIGH OR LOW
see Genera capacitance AS APPLICABLE
CORS nformation Section
RELEASE tryss OR
—= TME frocx
s i+
CORS 5y
SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME
Figore Over Fall
Test Ne. Temperaturs Rangs (a3) MC900 ™,
tr-o- 3A,3C 253 90 _
ti-5- 3,3C 25¢ % f = LOMH
tos 3A, 3C 25# 90 DUTY CYCLE = 50%
tr-ge 34, 3C 25% % - 0
tor- 38,3C - 50 },’“]‘] !
- 3B, 3C - 30
ter- 38,3C - 50 o |>’|> Ss51 S5
-1- 38,3C - 30 MC900 <

trose 38,3C - o0+ T
tros- 38,3C - +5¢ 57 —
trc. 3B, 3C - 0+ teosd
tre. 3B, 3¢ - +5¢ Cadd D ¥0
tegro- 4 - 90 ]
oo 5. 4 - 70 05V osv

D = IN3063 OR
EQUIVALENT




[ ouaLace-aopens \ MRTL MC900/800 series

MC975 - MC875

Available in TO-86 flat package, add “F” suffix.

A dual half-adder device contained in a single package.
Each can be used to supply the SUM and CARRY operations on
two input signals. For example, if the inputs are applied to pins
3 and 4, and their complements to pins 5 and 6, the SUM of
the inputs appears on pin 2 while the CARRY appears on pin 1.

@ 3
m 4 2 8
m s
1 @
a &
@ 10
¢ n 12 {5)
w 8
13@
@ 9
= g + 4 =20
i: + NE+8) D:=90I'|'|l§l
NUMBER [N PARENTHESIS INDICATES MRTL LOADING FACTOR.

Vee
uT sz 713 2T 19
R3 R2 R2
R1
TYPICAL RESISTANCE
mvg.uzs
R2 =640 2
K} RI=800C
Rl Rl ' %u R1
4 3 57
GND
SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS

TPia TPost

T

I;OV
3

- In

GROUND UNUSED
= INPUT PINS

Wi f \ osv

—‘Lhnq- h.::_‘__

e __]c:i__jt_




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

@ Volts
TFest procedures are shown for one half-adder only. Tem T:as:ur v v (V ) v v
The other half-adder is tested in the same manner. pe € in on BOT off cc
—55°C [ 1.014 | 1.014 | 1.50 | 0.710 | 3.00
MC975{ +25°C [©0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320 | 3.00
0°C [ 0.909 [ 0.909 [ 1.50 | 0.574 | 3.00
MC875{ +25°C|o0.844 | 0.844 | 1.50 | 0.554 | 3.00
+100°C | 0.710 | 0.710 | 1.50 | 0.370 | 3.00
Pin MC975 Test Limits M(875 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot Vec | Grd
Input Current o 3 - 495 | - 435 - 470 | pAde| - 504 - 450 - 450 | nAde 3 - 4 - 14 7
4 - - - - - - 4 - 3 -
IENHNENNENHNE RN
6 - - - - - - 6 - 5 -
Output Current 1a4 1 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - 1 - 5,6 14 7
1A5 2 2.47( - |2.54| - 2,35 | - ‘ 2.52 | - 2.38 | - 2.25 | - l - 2,3,5 - l ‘
Ias 2 2,47 - |2.54 - 2.35 | - 2.52 | - 2.38 | - 2.25 | - 2,4,6 -
Output Voltage Vot 1 - 710 | - 300 - |320 | mvdac| - 574 - 400 - 370 | mVdc - 5 - - 14 7
1 - - - - - - 6 -
A e e T
Saturation Voltage | Vop( oo 1 - 200 | - 210 - 280 | mvde| - 290 - 260 - 340 | mVde - - 5 - 14 7
1 - - - - - - - - 6 -
LT T T T T e T e s ]
2 - - - - - - - - 5,6 3,4
Pulse | Pulse
In Out
Switching Time t 6+1- - - - 20 - - ns - - - 20 - - ns 6 1 - - 14 7
6-1+ - - - 30 - - - - - 30 - - 6 1 - - 7
442+ - - - 36 - - l - - - 36 - - 1 4 2 - - 1 1,7
4-2- - - - 36 - - - - - 36 - - 4 2 - - 1,7

Ground input pins of half-adder not under test.

Other pins not listed are left open.

(panunuod) G/ 8N ‘GL6IN



’ DUAL HALF-SHIFT REGISTE& MRTL MC900/800 series

MC983 - MC883

Available in TO-86 flat package, add “F" suffix.

Two half-shift registers in a single pack-
age, each having a built-in inverter for the
gating signal. For example, information com-
ing in on pins 4 and 6 will be transferred to
pins 3 and 1 when the gating signal, pin 5,
goes low. If all three inputs, 4, 5, and 6, are
low, the outputs, 1 and 3, will both be low.

1=3¢
3=1(5+49)
2=5

—| So——— tpd = 22 ns typ
2® P‘:: 110 mW typ
1
@ 9— NUMBER IN PARENTHESIS INDICATES
O 10 _jD_ﬁ,r’— 1@ MRTL LOADING FACTOR.

ol
"~
[
w

149 Vec 139Q 193

BEA R2 ﬂ R2 Rz |
R3Q SR3 R2 3 R3 VW R3 R2 S
1 ] 3
_\l RL RI ;/H _\l R1 R1 /_J
Rl | R N > R1 | R
Rl Rl N 4
RL S R1 R1

6 5 4 2 7£ & 8 9 10 12
GND

TYPICAL RESISTANCE
VALUES
R1 =450 %

R3 =800 Q

SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS

TPin TPost TPin TPout

l ! 1N3063
lil'l v oR ¥
GROUND UNUSED

.} 100 | EQUIV o
GROUND UNUSED
s TNPUT PING INPUT PINS

1 —1
e \ tosy e \LI tosy

9%
_-1-&+!+ b3 ' -ts 32~ f5-24-
TPout

T




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for one half-shift register only. @Test (Volts)
The other half-shift register is tested in the same manner. Temperature | V, | V_ | Vgor Voir | Vee
—55°C {1.014 [1.014 | 1.50 [0.710 | 3.00
MC983{ +925°C {0.844 |0.815 | 1.50 |0.565 | 3.00
+1925°C [0.674 |0.674 | 1.50 | 0.320 | 3.00
0°C [0.909 {0.909 | 1.50 |0.574 | 3.00
MC883{ +25°C|0.844 |0.844 | 1.50 |0.554 | 3.00
+100°C {0.710 [0.710 | 1.50 [0.370 | 3.00
Pin M(C983 Test Limits MC883 Test Limits TEST VOLTAGE
Under —55°C +925°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Voot | Vorr Vec | Grd
Input Current Tin 4 - 495 | - [435 - 470 | pade| - 504 - 450 - 450 | wAdc [ 4 - 5 z 14 7
3Lin 5 - {1485 { - {1305 | - |1410 - {1512 | - |18s0 | - |1350 5 - 4,6 - l ‘
Tin 6 - 495 435 | - 470 - 504 450 - 450 6 - 5
Output Current 1a4 1 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - 1,5 - - 14 37
A4 1 o8l - 2,19 - |ies} - 202 - |20 - |1.80] - - 1,6 - - 7
1A5 2 2.47| - |2.54 | - (2.3 | - 2.52 | - |23 | - [22] - - 2 - 5 7
1a4 3 1.98) - 219 | - [1.88 ) - 2.02 | - |20 - [180] - - 3,5 - - 14,7
Tad 3 1.98| - |[2.19 | - |1.88] - 2.02 | - |20 - |1.80] - - 3,4 - - 7
Output Voltage Vout 1 - 710 | - 300 - 320 |mVde| - 574 - 400 | - 370 |mvdc | - 3 5,6 - 14 7
2 - - - - - - - 5 - -
A N A e R e N IR
Saturation Voltage | Vg gar) 1 - 200 | - 210 | - | 280 [mvde| - 290 - 260 N 340 |mVde | - - 14,56 - 14 14,7
1 - - - - - - - - - 5,6 2,7
2 - - - - - - - - 5 - K
3 - - - - - - - - {4,586 - 3%,7
3 - - - - - - - - - 5,6 1,17
Pulse | Pulse
In Out
Switching Time t 4+3+ - - - 40 - - ns - - - 40 - - ns 4 3 - - 14 1,7
4-3- - - - 40 - - - - - 40 - - 4 3 - - 1,7
542- - - - 28 - - l - - - 28 - - l 5 2 - - l 7
5-2+ - - - 24 - - - - - 24 - - 5 2 - - 7

Ground input pins of half-shift register not under test. Other pins not listed are left open. *Momentary ground.

(panunuod) £88ON ‘€860



DUAL HALF-SHIFT REGISTER{ MRTL MC900/800 series
’ (WITHOUT INVERTER)
MC984 .- MC884

Available in TO-86 flat package, add “F” suffix.

This bistable storage element consists of two half-
shift registers in a single package. For example, informa-
tion coming in on pins 4 and 6 will be transferred to pins
3 and 1 when the gating signal, pin 5, goes low. If all
three inputs, 4, 5, and 6, are low, the outputs, 3 and 1,

will both be low.
Q Q Vee Q Q
11 139 14 ?3 1T 1) 4 —0
Qo—3 @
R3S | sR2 Reg | 2gs res | sR2 R2g R3 @ e ﬁ—ﬁ
7 Rl 17 1 RL 9 Qpo—1 &
WA A VAR WA P p— /
1) 8 =———Q)
Q 134
Ly @) 9—{:
T Rl RL Rl Rl N\ -
AN VWA~ do—u@
1) 10 ——q _
R1 l Rl% % R1 R1 3=1(4+5)
10 94 7 8 34 &5 6 1=36+3)
tpa =22 08 1
GND g A Y
TYPICAL RESISTANCE
RIVALgEg ° NUMBER IN PARENTHESIS INDICATES
= ADING FACTOR.
R2 = 640 © MRIL LO ¢
R3=800Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

I Eo v TPin TPout
100 .

1N3063 OR o
EQUIVALENT

1%

= GROUND UNUSED
INPUT PINS

TPin ]

0.5v

_1—-h+z+ = t4—3-~] J
TPout i 0.5V

'




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures shown are for one half-shift register only. @Test (Volts)
The other half-shift register is tested in the same manner. Temperature |V, Veor | Vot | Vee
—55°C [1.014 .50 |0.710 | 3.00
M(C984 | +25°C 0. 844 1.50 |0.565 | 3.00
+125°C | 0. 674 1.50 {0.320 | 3.00
0°C | 0. 909 1.50 [0.574 | 3.00
MC884 { +25°C | 0. 844 1.50 |0.554 | 3.00
+100°C { 0. 710 1.50 [0.370 | 3.00
Pin MC984 Test Limits M(884 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit Max | Min | Max | Min | Max | Unit | Vin sor | Vorr | Vec
Input Current Iin 4 - 495 | - 435 | - 470 | wAdc 504 | - |450 | - 450 |uAde | 4 5 - 14
2lin 5 - 990 | - 870 | - 940 ¢ 1008 900 | - 900 5 4,6 - l
Lin 6 - 495 | - |435 | - 470 504 | - [450 | - | 450 6 5 -
Output Current 1A4 1 1.98 - 2,19 - 1.88 - mAdc - 2.05 - 1.80 - mAdc - - - 14
1 - - - - - - - - -
T T T T T T T e e
3 - - - - - - - - -
Output Voltage Vout 1 - 70 | - 300 | - 320 | mvde 574 | - 400 - | 310 [mvac 5,6 - 14
3 - 70 | - |30 | - 320 | mvdc 574 | - 400 - 370 |mVdc | - 45 - 14
Saturation Voltage | Vg 1 - (200 | - J210 [ - |280 [mvac| - [290 | - | 260 - 340 [mvde | - .5, - 14
1 - - - - - - - - 5,6
T T T T el
3 - - - - - - - - 4,5
Pulse
In
Switching Time t 4+3+ - - - 40 - - ns - - 40 - - ns 4 - - 14
4-3- . - - 40 E - ns - - 40 - - ns 4 - - 14

Ground input pins of half-shift register not under test.

Other pins not listed are left open.

*Momentary ground.

(Panunuod) y88IN ‘860N




' QUAD 2-INPUT EXPANDER% MRTL MCQOO/SOO series

MC985 - MC885

Available in TO-86 flat package, add “F"’ suffix.

Four 2-input expanders housed in a single package in-
crease the input capability of MRTL gates.

) L
A3 =T12
2 j
4 —,
5 When an expander is added to a gate, subtract 0.4 load unit
\ from the output of the gate for each expander circuit added.
9 \ N
10
12 \
-_-1
13

I |
ReRER

R1 R1 R1 R1

2 4 5 7 9 010 o612 é13
GND

Vg connection to pin 14 not shown.

TYPICAL RESISTANCE
VALUE
R1=450Q




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one expander only. @Test (Volts) (Oh"':s)

Other expanders are tested in the same manner. Temperature | V. 1 Vo | Voor | Vour | Vee | Vo

—55°C | 1.014 { 1.014| 1.50]0.710 | 3.00 | 680

MC985 +25°C| 0.844 | 0.815| 1.50|0.565 | 3.00 | 680

+125°C| 0.674 | 0.674| 1.50|0.320 | 3.00 | 680

0°C| 0.909 | 0.909 | 1.50|0.574 | 3.00 | 680

MC885 +25°C| 0.844 | 0.844| 1.50|0.554 | 3.00 | 680

+100°C| 0.710 | 0.710| 1.50|0.370 | 3.00 | 680

Pin M(985 Test Limits M(885 Test Limits TEST VOLTAGE
Under —55°C +925°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
=
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | Vo 6nd
Input Current Iin 1 - 495 - 435 - 470 | pAde - 504 - 450 - 450 |pAde 1 - 2 - 14 3 7
2 - 495 | - | 435 - | 470 pAde| - 504 | - | 450 | - | 450 |pAde | 2 - 1 - 14 3 7
Output Leakage Iopx 3 - 100 | - | 218 | 235 | pAde| - 100 | - | 225 | - | 225 |uAde | 3 N - 1,2 | 14 - 7
Current

Output Voltage Vo 3 - 710 | - | 300 - | 320 [ mvde| - 574 | - | 400 | - 370 |mvde | - 1 - - 14 3 2,7
3 - 70| - | 300 | - | 320 | mvde| - 574 | - | 400 | - 370 |mvde | - 2 - - 14 3 1,7
Saturation Voltage | Vep o | 3 - 200 | - | 210 | - | 280 | mvde| - 200 | - | 260 | - 340 |mvde | - - 1 - 14 3 |27
& 3 - 200 | - 210 - | 280 | mvde| - 290 | - 260 - 340 |mVde | - - 2 - 14 3 1,7

Ground inputs of expanders not under test.

* Resistor Value to vCC

Other pins not listed are left open.

(panunuod) 88N ‘G86IN



’ DUAL 4-INPUT EXPANDERS\ MRTL MCQOO/SOO series

MC986 - MC886

Available in TO-86 flat package, add ““F” suffix.

Two 4-input gate expanders housed in a single package may
be used independently or combined. Each of these expanders
increases the input capability of a standard MRTL gate by four.

2 %

3 s — e ————
5 —A; =7735558
6

. \

S S
10
12

When an expander is added to a gate, subtract 0.4 load unit
from the output of the gate for each expander circuit added.

[ “J
LIEEY

R1 R1 R1 R1 R1 R1 R1 R1

2 3 5 6 7 8 9 10 12
GND

Ve connection to pin 14 not shown.

TYPICAL RESISTANCE
VALUE
R1 =450Q




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one expander only. @Test (Volts) (Ohms)
The other expander is tested in the same manner. Temperature | V. Von | Veor | Vot | Vee | Wi
‘ —55°C | 1.014 [ 1,014 1.50 | 0.710] 3.00 | 680
MC986 +25°C| 0.844 | 0.815| 1.50 | 0.565| 3.00 | 680
+125°C| 0.674 | 0.674 | 1.50 | 0.320 3.00 | 680
0°C| 0.909 | 0.909 | 1.50 | 0.574| 3.00 | 680
MC886 +95°C| 0.844 | 0.844| 1.50 | 0.554] 3.00 | 680
+100°C| 0.710 [ 0.710| 1.50 | 0.370| 3.00 | 680
Pin M(C986 Test Limits MC886 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min | Max | Min | Max | Unit | Via on | Veor | Vot | Vec | Vo' | Gnd
Input Current L 2 - 495 | - 435 - 470 | pAde| - 504 | - 450 - 450 |pAde 2 - 3,5,6| - 14 1 7
3 - - - - - - 3 - 2,5,6| -
A R N e e AN R
6 - - - - - - 6 - 2,3,5| -
Output Leakage Iopx 1 - 100 | - 218 235 | pAde | - 100 | - 225 - 225 |pAdc 1 - - |2,3,5,6 14 7
Current
Output Voltage Vot 1 - 7o | - 300 B 320 [ mVde| - 574 | - 400 - 370 [mvde | - 2 - - 14 1 [3,5,6,7
- - - - - - - 3 - - 2,5,6,7
AR AN : R
- - - - - - - 6 - - 2,3,5,7
Saturation Voltage VCE(sat) 1 - 200 - 210 - 280 | mVvde - 290 - 260 - 340 JmVdc - - 2 - 14 1 3,5,6,7
R . R - - - - - 3 - 2,5,6,7
IERENENNEENENNEEENN
- - - - - - - - 6 - 2,3,5,7

Ground inputs of expander not under test.

* Resistor Value to VCC'

Other pins not listed are left open.

(penunuos) 988D ‘986N



DUAL 2.INPUT BUFFERS, \ MRTL MC900/800 series
J NON-INVERTING .

MC988 - MC888

Available in TO-86 Flat Package, Add “F” Suffix.

Two 3-input positive logic NOR gates, each
. Vee followed by an inverting and a non-inverting high
3 2T 1T T 13 T 12 I 14 11 fan-out amplifier, are provided in a single package.
' ’ ' For each section, the output from each stage is
R2 R2 available. If more than one output is used, how-
R23 R3 R3 R2 ever, the full loading factors cannot be employed
Rl Rl Rl RL since each output provides the drive for the suc-
) )_M_ ceeding stage.
Rl RL
R1 iRl iRl l Rli Rli R1 3 =44+5+6
4 o5 6 7 8 g0 10 4 2 =41p5+6
GND 5 1 =445+6
6
8
TYPICAL RESISTANCE 9 13
VALUES
R1=14500 1o 12
R2 = 6400 11
R3 =1002 Outputs 1, 2, or 3 may not be used simultaneously.
OQutputs 11, 12, or 13 may not be used simultaneously.

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout

g

L 1, 200 oF
LAY

: - ! 25
hl
INPUT PINS TPout O

1 GROUND UNUSED
1N3063 OR =
0.5V EQUIVALENT
te+1+ OR TPin
tev24
te—1-OR
0.5V te-2-
te-as TPout
te+3-=

Test each output independently. For each test, use only the load asso-
ciated with the output under test (pin 2 test uses the same load as pin
3 test). Outputs not under test should be left open.




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts) (Ohms)
Test procedures are showq for one buffer only. Temperature | V, | V. | Voor | Vost | Vec | Vg
The other buffer is tested in the same manner. o o
—55°C | 1.014 | 1.014| 1.50 | 0.710| 3.00 | 680
MC(C988 +25°C| 0.844 | 0.815| 1.50 | 0.565| 3.00 | 680
+125°C| 0.674 | 0.674 | 1.50 | 0.320 3.00 | 680
0°C|[ 0.909 | 0.909 | 1.50 | 0.574| 3.00 [ 680
MC888 ! +25°C|0.844 | 0.844 | 1.50 | 0.554| 3.00 | 680
+100°C| 0.710 | 0.710| 1.50 | 0.370| 3.00 | 680
Pin MC988 Test Limits MC888 Test Limits TEST VOLTAGE
Under —55°C +95°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW : _
Characteristic Symbol Test | Min [ Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Yon | Veor | Vort | Vec | V' | Gnd
Input Current I 4 - 495 - 435 - 470 | pAde - 504 - 450 - 450 |pAde 4 - 5,6 - 14 - 7
b 5 - - - - - - 5 - |48 - l -
6 - ‘ - - - - - ‘ 6 - 4,5 - - l
Output Current Lp 1 12.4 - [12.7 T 118 - | mAdc[12.6 - 119 - J11.25 - |mAdc | - 1 - 3 14 - 7,11
L 2 2.47 - |2.54 - |2.35 - 1 2.52 - |2.38 - 225 - l - 2 - 3 1 - 7,11
Ls 3 1.48 - |1.52 - |4 - 1.51 - |1.43 - J1.35 - - 3 - 4,5,6 - 7
Output Voltage Vout 1 - 710 | - 300 - 320 | mvde| - 574 | - 400 - 370 |mvde | - 3 - - 14 1 |4,5,6,7,11
2 - - - - - - - 3 - - - |4,5,6,7,11
3 - - - - - - - 6 - - - 4,5,7
3 - - - - - - - 5 - - - 4,6,7
3 - - - - - - - 4 - - - 5,6,7
Saturation Voltage vCE(sat) 1 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 [mVde - - 3 - 14 1 4,5,6,7,11
2 - - - - - - - - 3 - - |4,5,6,7,11
3 - - - - - - - - 6 - - 4,5,7
3 - - - - - - - - 5 - - 4,6,7
3 - - - - - - - - 4 - - 5,6,7
Pulse | Pulse
In Out
Switching Time t 4+1+ - - - 65 - - ns - - - 65 - - ns 4 1 - - 14 - 5,6,7
4-1- | - - - | s8 | - - - - - 58 | - - 4 1 - - -
442+ - - - | 425 - - - - - | e25| - - 4 2 - - -
4-2- - - - |45 | - - - - - |45 - - 4 2 - - -
443- - - - 20 - - - - - 20 - - 4 3 - - -
4-3+ - - - 28 - - - - - 28 - - 4 3 - - -

Ground inputs of buffer not under test.
* Resistor Valueto V..

cC

Other pins not listed are left open.

(panunuod) 888N ‘8860



( \ MRTL MC900/800 series
HEX INVERTERS .

MC989 - MC889

Available in TO-86 flat package, add “’F"" suffix.

Six individual circuits are contained in a package. Each
provides the simple inversion function.

Vce Ny 5) A
6 T5 4T 14T T 0 Ts 8 o ___Do_ -
T ) 1 6 =1
5)
5 1) 2 5
(5)
wn 3 4
(5)
m 1n 10
[ (5)
1 12 9
R1 R1 R1 R1 R1 R1
‘ (5)
1 02 3 11 12 13 o7 (1 13 8
GND
TYPICA\I[.ATEJSEISSTANCE Number in parenthesis indicates MRTL loading factor.
R1 =450Q i
= ta=12nst Pp = 76 mW typ (Input High)
R2 = 6400 e ¥ 20 mW typ (Inputs Low)

SWITCHING TIME TEST CIRCUIT AND WAVEFORM

TPin TPout
- =
[
100 n
sl e GROUND UNUSED
INPUT PINS
05V




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

; Volts
Test procedures are shown for one inverter only. T @Tes: m m (V ) v v

Other inverters are tested in the same manner. emperature in on BOT off cC

—55°C [ 1.014 {1.014 | 1.50 | 0.710] 3.00

MC989 +25°C | 0.844 | 0.815 | 1.50 | 0.565| 3.00

+125°C{ 0.674 | 0.674 | 1.50 | 0.320| 3.00 |

0°C|[ 0.909 | 0.900 | 1.50 | 0.574] 3.00

M(889 +25°C| 0.844 | 0.844 | 1.50 | 0.554| 3.00

+100°C| 0.710 [ 0.710 | 1.50 | 0.370{ 3.00

Pin MC989 Test Limits M(889 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +925°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Vot | Vec | 6nd
Input Current L 1* - 495 - 435 - 470 | pAde - 504 - 450 | - 450 | pAde| 1 - - - 14 7
Output Current s 6 2,47 - [2.54 - 235 - | madc]2.52 - |2.38 - |2.25 - mAde| - 6 - 1 14 7
Output Leakage Iopx 6 - 100 | - 218 - 235 | pAdc | - 100 - 225 - 295 | pAde| 6 z - 1 - 7
Current
Output Voltage Vout 6 - 710 - 300 - 320 | mvde| - 574 - 400 | - 370 | mvde[ - 1 - - 14 7
Saturation Voltage VCE(sat) 6 - 200 - 210 - 280 { mVde - 290 - 260 - 340 mVdc! - - 1 - 14 7
Pulse | Pulse
In Out

Switching Time t 1+6- - - - 20 - - ns - - - 20 - - ns 1 6 - - 14 1
1-6+ - - - 28 - - ns - - - 28 - - ns 1 6 - - 14 7

Ground inputs of inverters not used in test.

* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to VBO

Other pins not listed are left open.

T
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(" ouaLsxruprLops 1 MRTL MC900/800 series

MC990 « MC890

Available in TO-86 flat package, add “F” suffix.

“Two JK flip-flops in a single package. Each flip-flop has a direct
. clear input in addition to the clocked inputs.

6 ——————0|$ ip—————2
J—, | |
4 —————aC ¢, QO——-—3

—

e ——C &) (1] o ——— 3

9 Q) T

10 ~~———ouIC ¢, Q 11
oo 1
CLOCKED INPUT OPERATION®
t,® t, @

sTclalaQ

1] 10,8 Q,

1] o] 1]0

o[ 101

0 0]Q [0®

@ Direct input (Cp) must be low

® The time period prior to the negative transition of
the clock pulse is denoted t, and the time period
subsequent to this transition is denoted t, + .

® Q, is the state of the Q output in the time period t,.

200 300 14 9 yec 1200 1108

)
I s s s A e a8

R1 ) SE— R1 R1 ) SR R1 10
R1
63 - R1 R1 as R1 J aars
RL R4 é Rl R4 Rl
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w“h:L
L
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|

L.

o
-

Q

Zo—9

=]

TYPICAL RESISTANCE
VALUES

R1 = 450€
R2 = 6400
R3 =510 0
RA=12250
R5 =300 0




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one flip-flop only. @Test (Volts)
The other flip-flop is tested in the same manner. Temperature | V. | Vo, | Vaor | Vorr | Vee
—55°C [1.014 [1.014 | 1.50 | 0.710| 3.00
MC990 +25°C10.844 |0.815 | 1.50 [ 0.565| 3.00
+125°C|0.674 |0.674 | 1.50 | 0.320 | 3.00
0°C[0.909 [0.909 | 1.50 [ 0.574| 3.00
MC890 +925°C|0.844 | 0.844 | 1.50 | 0.554 | 3.00
+100°C{0.710 | 0.710 | 1.50 | 0.370 | 3.00
Pin MC990 Test Limits MC890 Test Limits TEST VOLTAGE
Under | —55°C +25°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW :
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor | Yot | Vec | Gnd
Input Current L 1 - | 495 - | 435 - | 470 | pade| - [504 | - |450 | - | 450 |[pAde| 1 - 3 - 14 (4,5,6,7
L 4 - | 495 - | 435 - | 410 - | s04 - |40 | - | 450 4 - 2 - 1,5,6,7
i 5 - | 990 - | 810 - | 940 - Jwo10 | - |g00 | - | 900 5 - | 4,6 - 1,7
- 6 - | 405 - | 435 - | 470 - {504 - {450 | - | 450 6 - 3 - 1,4,5,7
Output Current IAS 24 1.48 - 1.52 - 1.41 - mAdc| 1.51 - 1.43 - 1.35 - mAdc - 2 4 1 14 5,6,7
3 1 - l - l - l - l - 1 - l . 3 | 1,8 - 1 4,5,7
3 - - - - - - - 1,3 | 6 - 4,5,7
Output Voltage Vot 2 BT - ] 300 - | 320 | mvae| - |574 - a0 | - 370 [mvde]| - 1 - - 14 [3,4567
248 - - - - - - - 4,6 - - 1,7
24§ - - - - - - - 4 - [} 1,7
24§ - - - - - - = - - 4,6 1,7
2t - - - - - - - - - - - - - - 1,6,7
2% N N - - - - - - - - - - - - 1,6,7
34§ - {10 - - | 320 - 574 | - - 370 - 4,6 - - 1,7
3a8 - 1 - - l - 1 - - - 6 - 4
3a8 - - - - - - - - - 4,6
Saturation Voltage VCE(sat) 2 - 200 - 210 - 280 mVde| - 290 - 260 - 340 mVde - - 1 - 14 [3,4,567
24 - - - - - - - - - - 1,456, 7
34 - - - - - - - - - 1 14,5,6,7
Turn On Voltage von 2 = - 0.815 - - - Vdc - - 0. 844 - - - Vdc - - - - 14 1,4,7
2% - - |o.815] - - - | vae - - |o.saa| - - - |vde - - - - 14 | 1,4,7
Ground inputs of flip-flop not under test. Pins not listed are left open.

* b o [

*
*

Pin 3 = LOW } Set by a momentary ground prior to the application of
Pin2 =LOW | the negative-going clock pulse.

Clock Pulse to Pin 5 (See Figure 1)

Clock Pulse on Pin 5, data pulse on Pin 4 (See Figure 2)
Clock Pulse on Pin 5, data pulse on Pin 6 (See Figure 2)
Clock Pulse on Pin 5, data pulse on Pin 4, momentary ground on Pin 2 (See Figure 3)
Clock Pulse on-Pin 5, data pulse on Pin 6, momentary ground on Pin 3 (See Figure 3)
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MC990, MC890 (continued)

CLOCK PULSE DEFINITIONS

FIGURE 1 FIGURE 2
INTIME A CLOCK 1
TERVAL
PULSE V.H 0 5V
j— = 100 ns
t I s0=1ns — !
90%
pATA ¥
PULSE !
an s L 80 = 20
* GND
TYPICAL QUTPUT VoL
FOR RISING Vou
SEQUENCE OF EVENTS: PULSE ¥ {
A. Voltage applied to Clock pin is raised to Yy. t, is not criti-
cal, however should be less than 1.0 pus.
8. Biases of all other inputs are applied. Ve is applied with-
out interruption throughout the testing.
C. Apply momentary ground (when applicable).
D. Clack pulse is altowed to fall to V,. t; must
remain within 10 ns minimum and 100 ns maximum. INPUT PULSE
E. Electrical measurements are read out. Load current over- REQUIREMENTS:
shoot must be limited to 10% or the flip-flop may be Vi = 0.200 V max
tripped and the wrong output conditions occur. Vi = 0.894 ¥ min, 1.500 ¥ max
t,=10ns
t=10ns
f=1.0MHztyp
MC830 MC3%0
Ta Vi Vu Ta Vi Va
Z5C [ 05say 0894V 25°C | 0.565V | 0.865 V NOTE:
. 0574V | 0.959V —55°C | 0.710V | 1.064V Measurements for output voltages should be taken at least
00 C 0370V | 0.760V 125°C | 0320V | 0674V 100 ns after pulses have occurred.
All voltages =10 mV 1
FIGURE 3
cLock T i SEQUENCE OF EVENTS:
pULSE Vm 05V A. Apply all dc biases required.
=100 ns INPUT PULSE B. Apply momentary ground to pin indicated. This sets
GND  REQUIREMENTS: the flip-flop. Momentary ground must occur before

the pulses shown above every time, or the flip-flop

VIL Vi = 0.200 V max
50 = 1ns Vi = 0.894 Vamin, 1500 V max ;:llllllsetoggle to the wrong condition every alternate
= X
80 =2 :;Z %0 :: C. After momentary ground has been released, apply
DATA Vi s = LOMHztyp pulses marked above.
PULSE\ Vm ‘ D. Measure voltage of designated output after the
GND

pulse. Measurements for output voltages should be
taken at least 100 ns after pulses have occurred.




MC990, MC890 (continued)

SWITCHING TIMES FIGURE 4 — TOGGLE MODE TEST CIRCUIT
TP TPous
Maximum (ns)
f=8.0MHz
Over Full t&t=10ns .
Figure Temperature DUTY CYCLE = 25% to 75% MC900
Test | No. | @25°C Only Range 10V
o L
to-| 5 40 60 51 ¢
tros]| 6 80 100 1%
t5-| 5 40 60 D
tg+| 5 80 100 D = 1N3063
OR EQUIVALENT
teyro-| 6 - 50
tep:o+| 6 — 90
Frequency at TP, should be % the frequency at TP,
SWITCHING TIME TEST CIRCUITS AND WAVEFORMS
FIGURE 5
1, P, TP, TPou
3C0 5V A o
— T END f=1.0MHz
TPou = t &t =10 ns
T 05V PW = 100 ns MC300 93 Q) s ap
tr—g- - 15V o {>o> i o7 P S
g s R2Z R22
TPou GND O—r-.l— ;) b
troos boC Cp Oy $aC Cp Op
o 05V ws | ¥ h| [ 7o 7o
D1 [ SIS 4
CIRCUIT COMPONENTS: =
Rl =51Q = 1%. Cl=100pF
— R2=150Q = 1%. including jig
D1 = IN3063 or " and probe.
equivalent.
NOTE: FIGURE 6
The TOG pulse is developed by the in-
verter and 100 pF capacitor. This pulse
returns the state of the flip-flop so that
the test pulse can be repeated. . TPous TP
15V
., 7[0.5 v 05y
GND f= 10 MH —ds -5 ap
TPow = tep+o-! 8t =10ns o R1 RI
PW = 500 n
05V s o 1 sl >Rl o
—{tc_+5+ o wmeszr T | #qC G ﬁo—l C o Op
! v bd D1 D1
TPout 05V T
GND he




AL Sk FLIPFLOPS \ MRTL MC900/800 series

MC991 - MC891

Available in TO-86 flat package, add “F” suffix.

Two J-K flip-flops in a single package.
Each flip-flop has a direct clear input in ad-
dition to the clocked inputs.

CLOCKED INPUT

(1) 6 S Q 2 (5 OPERATION(D
@ S—qr 0 ® th+1®
1) 4——0gc ¢, 36 sTclala
W 1 —
W 8—ds Qo——12 (5 1|1 |®®]
@ 9T 1 0 1 0
(1) 10 =————QC gp QO 11 (5) 0 11041
(1) 13 T 0|0 | @G |G®

1. Direct input (Co) must be low.

tod = 40 ns typ 2. The time period prior to the negative transition of the
frog = 4.0 MHZ max clock puise is denoted tn and the time period subsequent
Pp = 155 mW typ (Only Clock Input High) to this transition is denoted tn+1.

130 mW typ (Inputs Low) 3. Qa is the state of the Q output in the time period tn.

NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR.

3
: Re | | e R2 | | R2
R1 ’W"K‘ Ly R1 'WVK R1
$R7 R X R3 rs || ¥ Lm 83 X Re
LN >ﬁ N r‘< >1”“7 ”"’(
RS

R3. R3 d R3 R3
R3 R3 R8 R1 R8 R3 R3 R33 R3 RS R1 R8 R3 R3

136 8 90 101 7010 6 5 4
Co § T C GNDCo S c

TYPICAL RESISTANCE VALUES
RI=300Q RA=640Q R7=20Kk
R2=550Q R5=700Q R8=3.0k
R3=1600Q R6=0900¢




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
@Test (Volts;
Test procedures are shown for one flip-flop only. Temperature |V, v v ) v v
The other flip-flop is tested in the same manner. ) In on | BOT| off | ccC
—55°C|[1.014 [1.014 | 1.50 | 0.710 | 3.00
MC991 ¢ +25°C[0.844 [0.815 | 1.50 [o0.565 | 3.00
+125°C {0.674 jo.674 [ 1.50 [0.320 | 3.00
0°Cfo.909 [0.909 | 1.50 |0.574 | 3.00
MC891{ +25°C|0.844 [0.844 | 1.50 |[0.554 | 3.00
+100°C|0.710 {o0.710 [ 1.50 [0.370 | 3.00
Pin MC991 Test Limits MC891 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit [ Min | Max | Min [ Max | Min | Max | Unit | Vin | VYon | Veor | Vot | Vec | Grd
Input Current Iin 4§ - 485 - 435 - 470 rAde - 600 - 600 - 570 KAdc 4 - - - 14 7
2Ly 5 - |9 | - |80 | - | 940 1 - |1200| - [1200| - | 1140 l 5 - 4,6 - l 1
Tin 6 - |49 | - 435 | - | 470 - |60 | - | 600 - 570 6 - 1 -
%in 1 - |49 | - |45 | - | 470 - |eo | - |e00 - | 570 1 - - -
Output Current IAS 2§ 2.47 - 2.54 - 2.35 - mAdc | 3.0 - 3.0 - 2.85 - mAdc - 2 - - 14 7
3 2.47 | - f254| - 123 | - |mAde| 3.0 | - 3.0 | - |28} - |mAde| - 1,3 - 14 7
Output Voltage Vout z; - 70 | - |[300 [ - 320 [mVde | - 500 | - [400 [ - | 400 [mvac | - 4 - - 14 1,17
2@ - - - - - - - - - 6
2§(®) - - - - - - - 4 - -
2i@®@ - - - - - - - - - 8
3t@) - - - - - - - - - 4
3@ | - - - - - - - 6 - -
3@ - - - - - - - - - 4
31@® - - - - - - - 6 - -
Saturation Voltage | Voo o 22‘§ - 200 | - [210 | - 280 |mvde| - [400 [ - 300 | - 350 |mVde | - 1 - - 14 7
# - - - - - - - 4,6 - -
ztg - - - - - - - 4 - 6
2% - - - - - - - - - 4,6
3* 4 - - - - - - - 6 - 4
3% - - - - - - - - - 4,6
38 - - - - - - - 4,6 - -

Ground input pins of flip-flop not under test.

Other pins not listed are left open.

§ Preset the flip-flop by the following procedure:
(1) Momentarily apply VBQT to pin 1 to preclear the flip-flop.
(2) After VporT is removed from pin 1, ground pins 4 and 6.
(3) Apply a negative-going clock pulse to pin 5 (see note *) while pins 4 and 6

are still grounded. This changes the state of the flip-flop to the SET condition.
{4) Remove the grounds from pins 4 and 6 and proceed with the test.

* Clock pulse to pin 5, see Figure 1.

# Pin 1 = HIGH, set by a momentary application of VgoT prior to the application
of the negative-going.clock.

t Clock pulse to pin 5, data pulse to pin 6.
$ Clock pulse to pin 5, data pulse to pin 4.

8

= See Figure 4.
= See Figure 5.
= See Figure 6,
= See Figure 7.
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MC991, MC891 (continued)

FIGURE 1— CLOCK PULSE DEFINITION FIGURE 2 — TOGGLE MODE TEST CIRCUIT
THE | A | B | C|D|E . ot
INTERVAL : T
T 904 15V NCO00 -
TPt frequency shall
vy e | L T
s
-t ] ninn INPUT PULSE 51=1% Co
6ND
1N3063 OR
SEQUENCE OF EVENTS mm =35% t0 65% EQUIVALENT
A. Voltage applied to Clock pin is raised to Viy. t, is not 10ns < t.orty < 10ns =
critical but should be < 1.0 ps.
B. Biases of all other inputs are applied. Ve is applied
without interruption throughout the testing.
C. Apply momentary ground (when applicable). MC991 Messt
- D. Clock pulse is allowed to fall to Vi t must remain Tn V. Vo N v o
B L T e et 25°C | 70565V = 10mV | 08V = 10wV T25°C [+0554V = 10wV [+1490V = 10V
e net i 0% o e fipfiop —55°C [ +0.710V = 10mV |-+1.014V = 10mV 0°C |+0.574V = 10mY |+1310V = 10mV
s T v, sl conttons +125°C | +0320 ¥ = 10 mV |+0.674V = 10 mV +100°C [+0.370V = 10mV |+1.190V = 10my
oceur.

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

FIGURE 3A — CLOCK-TO-OUTPUT  |. FIGURE 38 — DIRECT CLEAR
FIGURE 3 — SWITCHING TIMES TEST CIRCUIT PROPAGATION DELAY TIME PROPAGATION DELAY TIME

TPy Pout T,
INPUT PULSE
J—Esv 05V . / 05v
tr_ I
BN il
ns 54 Q tepo-
|
SWITCHING TIMES EQUNALENT o5V 05V
Masimom = 1N3063 OR Qord T _
Test nﬁT 5@ +25°C = EQUIVALENT N tfag- ot top+d+
to- | 3A 60 &
f=10MHz o
tr_o. 3A 60 QorQ
*r-aj = ) 10ns < tortp<10nms E
tr o, | 3 (] €1 = 100 pF INCLUDING PROBE &
tcoso-| 3B G JIG CAPACITANCE 05V 3 /sy
tepsd+| 3B 70 ) f
TEST WAVEFORMS FOR V,; TESTS
FIGURE 4 FIGURE 5 FIGURE 6 FIGURE 7

T Vu N TW \ v, T Vu VL T W ;S

{Pin 5)'

\ 3
(Pin 5) Al (Pin 5){ 0oy pins) OV N1
a0

0 ns_-‘_ttf—cq- ‘
TS+

/4

Vi
|SorcCj 7 05V

.
Vi =+1430V Yu =+1430V
Vo= +565mV Vu=+1430V Vo= +565mV
10ns <t <10ns Vi = +565 mW 10ns<t;<10ms

Oms<t<ions 10ns <t, < 10ns 10ns <t < 100 Lons<t,<10ns




' TRIPLE 3-INPUT GATES \ MRTL MC900/800 series

- MC992 - MC892

Available in TO-86 Flat Package, Add “F” Suffix.

Three 3-input positive logic NOR gates in a single package
may be used independently, paralleled for increased number

of inputs (subject to loading rules), or cross coupled to form
bistable elements.

Vee
6 89 114 o12
> >
 R2 $R2  R2
< <
3 ————
; PR 6 =3+415
5
4 10—-’ 8
RL %Rl iRl im im le im le le u
3 4 50 7009 010110 13 1 2 13
GND 1 ——] 12
2
TYPICAL RESISTANCE
VALUES
Rl = 4500
R2 = 640Q

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS

TPin TPout

wed D HOH >

L GROUND UNUSED :
INPUT PINS $225

1N3063 OR
f EQUIVALENT

1l




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Test procedures are shown for one gate only. @Test (Volts)
Other gates are tested in the same manner. Temperature |V, | Vo, | Vaor | Vs | Vec
—55°C [ 1.014 |1.014 | 1.50 | 0.710] 3.00
MC992 +95°C | 0.844 | 0.815 | 1.50 | 0.565| 3.00
+125°C| 0.674 | 0.674 | 1.50 | 0.320| 3.00
0°C [ 0.909 [0.909 | 1.50 | 0.574| 3.00
MC892 +25°C| 0.844 [0.844 | 1.50 | 0.554[ 3.00
+100°C| 0.710 | 0.700 | 1.50 | 0.370| 3.00
Pin MC992 Test Limits Mmce92 Test Limits TEST VOLTAGE
Under | —35°C +25°C +125°C 0°C +95°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vi | Von | Veor | Vot | Vec | Gnd
Input Current ) 3 - 495 - 435 - 470 | uAde | - 504 | - 450 | - 450 | wAde | 3 - 4,5 - 14 7
nput Cu in A N - - - ‘ - * - 4 - 3.5 - ‘ ‘
5 - - - - - - 5 - 3,4 -
Output Current s 6 2.47 - Je.54 - |23 - | mAde]2.52 - |2.38 - [2.25 - mAde| - 6 - 3,4,5| 14 7
Output Leakage Topx 6 - 100 | - 218 - 235 | pAdc | - 100 | - 225 | - 225 | uAdc | 6 - = 3,4,5| - 7
Current
Output Voltage v [] - 710 | - 300 - 320 | mvde| - 574 | - 400 | - 370 | mvde[ - 3 - 14 | 4,5,7
out ‘ - - - ‘ - - ‘ - ‘ - 4 - - * 3,5,7
- - - - - - - 5 - - 3,4,7
Saturation Voltage | V 6 - 200 - 210 - 280 | mVdc - 290 - 260 - 340 mVde - - 3 - 14 4,5,7
urati g CE(sat) ‘ _ R B * - ‘ _ _ * ‘ - _ 4 B ‘ 35,7
- - - - - - - - 5 - 3,4,7
Pulse | Pulse
In Out
Switching Time t 4+6- - - - 20 - - ns - - - 20 - - ns 4 6 - - 14 3,5,7
4.6+ - - - 28 - - ns - - - 28 - - ns 4 6 - - 14 3,5,7

Ground inputs of gates not under test.

Other pins not listed are left open.
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‘ DUAL FULL ADDERS \

MRTL MC900/800 series

MC996 - MC896

Available in TO-86 flat package, add “F” suffix.

Provides the SUM and CARRY functions while requiring only
AUGEND (A) and ADDEND (B) inputs with CARRY IN.

5@ 3@ 203
2A 98 >Ci
»% Co
6.(5)
(> 1)
o
1(9)
m) S
J
93 1E 120
> A ? B P Ci
b-D: Co
8(5)
i—-D‘ j
|
—
s
13 (5)
|
J
5
TRUTH TABLE
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL
A Bl ¢ § Co
[ ) 0 0 0
0 o 1 i i} POSITIVE LOGIC _
o I B 1 o Co = ABCi -+ ABC; +- ABC: +- ABC: tpa = 60 ns typ
) 1 1 ) 1 S = ABCi - ABCi - ABC: + ABC: o =130 mW typ
1 0 C i 0
1 0 0 1
1 1 0 1
1 1 1 1 NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for only one adder. @Tost (Volts)
The other adder is tested in the same manner. Temperature | V| v on V”' Vm Vcc
—55°C{1.014 | 1.014 | 1.50 [ 0.710 [ 3.00
MC996 { +25°C|o0.844 | 0.815 | 1.50 | 0.565 | 3.00
+125°C [0.674 | 0.674 | 1.50 [ 0.320 | 3.00
0°C|o0.909 | 0.000 | 1.50 | 0.574 | 3.00
Mc896 { +25°C|o0.844 [0.844 | 1.50 | 0.554 | 3.00
+100°C{ 0.710 [ 0.710 [ 1.50 [ 0.370 | s.00
Pin MC996 Test Limits MC896 Test Limits ’ TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO- PINS LISTED BELOW :
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Von | Veor | Vot | Vec | Gnd
Input Current 3L, 2 ~ | 1485| - | 1305 | - | 1410 pAade| - [1512 | - | 1350 1350 | pwAde g - 14 7
Sl sl N EERE N s | SRR
Output Current 1A4 1 1.98 - 2.19 - 1.88 - mAdce { 2.02 - 2.05 - 1.80 - mAde - 1,2 - 3,5 14 17
- - - - - - - 1,3 - 2,5
l - - - - - - - 1,5 - 2,3
- - - - - - - 12,35 - -
6 - - - - - - - 2,36 | - 5
- - - - - - - 2,56 | - 3
- - - - - - - |2,3,58] - -
Output Voltage Vou 1 - 710 | - 300 | - | 320 [mvde | - 574 | - 400 | - 370 |mvde | - s - 2,2,5 14 [
l : \ - - ' - | - - l - ! - 2
- - - - - - - 2,5 - 3
6 - - - - | - - - - - |235
l - - - - - - : - 2 - 3,5
- - - - - - - 3 - 2,5
- - - - - - - 5 - 2,3
Pulse Pulse | -
. In Out
Switching Time t 5+1+ - - - 5 - - ns - - - 5 - - ns 5 2,3 1 - 14 17
5-1- - - - 75 - - - - - 7% | - - l 2,3 1 -
546+ - - - 85 - -. - - - 8 | - - 2 6 3
5-6- - - - 65 - - - - - 65 | - - 2 6 3
341+ - - - 5 - - - - - % | - - 3 - 1 2,5
3-1- - - - 75 - - - - - 7% | - - l - 1 2,5
3+6+ - - - 85 - - - - - 85 - - 2 ] 5
3-6- - - - 65 - - - - - 65 | - - 2 6
2+1- - - - 70 - - - - - 0 | - - 2 3 1
2-1+ - - - 80 - - - - - 80 | - - 1
246+ - - - 70 - - - - - 70 - - l l ] |
2-6- - - - 80 - - - - - 80 | - - 6

Ground input pins of adder not under test.

Other pins not listed are left open.
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MC996, MC896 (continued)

Vee
14
R2 $R13 R1 R1 $R1 3Rl R1 $R1 R1 R1 R1 R13 R1  3R2
6 —o 1
Co s
S e S G =
R1
R13[3R1 R13 $R1 RIZ|$R1 3R1 m13 $R1 $R1 RIS 3R1 RIS R1S 3R1 R1 2R1
B
a P
rRi N R
5 I
A
C:
§_B1 ’2
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( \ MRTL MC900/800 series
DUAL FULL SUBTRACTORS )

MC997 - MC897

Available in TO-86 flat package, add “F"’ suffix.

Provides the DIFFERENCE and BORROW functions while re-
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with

BORROW IN.
53 3(3) 2(3
ox Y 9B
>—-{>‘ Bo
._{> 6(5)
3 Doy
—-__/
—
1(5)
— D
]
i
9@ 1u@E 120
X Y P Bi
s—{>~f Bo
8(5)
b
J
3
13 (5)
) D
J
5 O—
TRUTH TABLE
INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL
X | Y | B D Bo
T ] 00 0 0
6 [ 0 [ 1 1 1
g i (1] ; : POSITIVE LOGIC o b
D= YXBi + YXBi + YX8i 4 V%8 pd = 50 ns typ
110770 L 0 Bo = YXB: + YXB: + YXBi + YXBi Fo = 10mW typ
il 0o [ 1 0 0
T ] 1 [0 0 0
1| 1] 1 1 NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
Test procedures are shown for only one subtractor. @Tost (Volts)
The other subtractor is tested in the same manner. Temperature | V. | V.. | Vaor | Vout Vee
—55°C|1.014 [1.014 | 1.50 [0.710 | 3.00
MC997 +925°C | 0.844 [0.815 | 1.50 |0.565 | 3.00
+125°C|0.674 |0.674 | 1.50 [0.320 | 3.00
0°C10.909 {0.909 | 1.50 |0.574 | 3.00
MC897 { +95°C{0.844 [0.844 | 1.50 |0.554 | 3.00
+100°C|o0.710 |0.710 | 1.50 |0.370 | 3.00
Pin MC997 Test Limits MC897 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min [ Max | Min | Max | Unit | Via | Von | Veor | Vo | Vec | 6nd
Input Current I, : - |1485 [ - 1305 | - |1410 | pAde} - f1512 | - [1350 [ - | 1350 | pAdc| 2 - - - 14 7
- - - - - - 3 - - -
s Loyt SRR RN
Output Current L 1 1.98| - 1219} - |1.88| - |mAde{202| - 20| - (180]| - mAde| - ig - gg 14 7
] ' : l : | : l : l : : S IS B B
- - - - - - - f,2,3,5 - .-
6 - - - - . - - - 123,56 - -
- - - - - - - 2,8 - 3,5
- - - - - - - 3,6 - 2,5
. . - - - - - 2,3,6| - 5
Output Voltage Vout 1 - |10 - 300 - |32 [mvae| - 574 - 400 - 370 {mvac| - - - 12,35 7 14
- - - - - - - 2,3 - 5
- - - - - - - 3,5 - 2
6 - - - - - - - 2,5 - 3
. - - - - - - 3,5 - 2
- . - - - - - - - |2,3,5
- - - - - - - 5 - 53
Switching Time Pl{'“ P&vlse
n ut
t 541+ - - - 60 - - ns - - - 60 - - ns 5 2.3 1 - 14 7
5-1- - - - 60 - - - - - 60 - - 1 -
546+ - - - €5 - - - - - 85 - - l 6 -
5-6- - - - 60 - - - - - 60 - - 6 -
3+1+ - - - l - - - - - l - - 3 - 1 2,5
3-1- - - - - - - - - - - - 1 2,5
3+6~ - - - 85 - - - - - 85 N - 2 6 5
3-6+ - - - 60 - - - - - 60 - - 2 6 l
2+1- - - - - - - - - - - 2 3 1
2-1+ - - - - - - - - - - 3 1
246+ - - - - - - - - - - 3,5 6 -
2-6- - - - - - - - - - - 3,5 6 -

Ground input.pins of subtractor not under test.
Other pins not listed are left open.
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MC997, MC897 (continued)

. " Vee
4
R22R1Z R1 R1 2R1 3R1 R1 3R1 R1 SR1 3R R13 R1 3R2
6 ] ) —o 1
Bo p R3 } st S
NI I I iR e
R1Z|2R1 R12 $R1 RI1Z[SR13R1 R13 3R1 $R1 R1% $R1 R13 RIZ $R1 R13 R1
2 R1 L/ Ri1 E
s 1
X
N R1 Biz
)——/I
I~ R1 12
A B;
X
9 T
R1 R1
1" P‘\) LW—K
Y
R1Z[$R1 R13 $R1 R13|3R1$RT R12 3R1 $R1 R13 3R1 R R1Z 3R1  R13 A1
7
R3 } j ! 1 K: < 1 < _Ifna J/I
Bo pi ) . [~]
8 | | : o013
R2 R1 3R13R1 3RT 3R1 R1 $R1 R1 SR1 R1 R13R1 3R2
Typical Resistance § 1) = 1-5k
Values R2 = 640
R3 = 450
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’ DUAL BUFFERS \ MRTL MC900/800 series

MC999 - MC899

Available in TO-100 Metal Can, Add “G” Suffix.
Available in TO-91 Flat Package, Add “F” Suffix.

The dual buffer is designed to drive a greater number of
load circuits than the basic RTL circuit. Because this circuit has
a very low output impedance the rise times of output waveforms
are maintained when driving capacitive loads. A resistor which is
internally connected to the input allows for capacitive coupling
to the input, the differentiation of input waveforms and various
multivibrator applications.

Vee
30 40 TS Ilo 09
- 1 3 =2
R2$ k3 R $r2 4 =3
R1 1
R 2
7
R1 I: R1
j 6
R1 R1
8 9
R4 R4
02 1 ls 8 70
GND
Outputs 3 and 4 may
not be used simultaneously
Outputs 9 and 6 may
TYPICAL RESISTANCE i
VALUES not be used simultaneously

R1 =450Q

R2 = 640Q

R3 =100

R4 = 1.0k

“‘F"" PACKAGE AND “‘G’' PACKAGE
PIN-OUTS ARE THE SAME

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS
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: 200 pF =<
O mad o
1 .
= ° 1N3063 OR =<

Test each output independently. For each test, use only the load asso- EQUIVALENT
lclefxtted with the output under test. Output not under test should be
eft open.




ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES

Volt
Test procedures are shown for one buffer only. T @Test (Vo s\)/ (Ohnls)
The other buffer is tested in the same manner. emperature | Vi | Vo | Vgor | Voir | Vec | Vi
—55°C| 1.014 [1.014 | 1.50 [0.710 | 3.00 | 680
MC999 | +25°C|o0.844 | 0.815 | 1.50 |0.565 | 3.00 | 680
+125°C | 0.674 | 0.674 | 1.50 |0.320 | 3.00 | 680
0°C{0.909 |0.909 | 1.50 |0.574 | 3.00 | 680
MC899 { +25°C|0.844 {0.844 | 1,50 |0.554 | 3.00 | 680
+100°C | 0.710 [0.710 | 1.50 |0.370 | 3.00 | 680
Pin MC999 Test Limits M(899 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
. . . . 3 . . *
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vio | Von | Veor | Vot | Vec | Vi Grd
Input Current 21, 2 - 990 | - 870 - | 940 | pAde | - {1010 - 900 | - 900 | pAdc 2 - - - 10 - 5
Output Current IAS 3 2.47 - 2.54 - 2,35 - mAde | 2.52 - 2.38 - 2.25 - mAde - 3 - 2 10 - 5
L 4 12.4 - 2 - t1.8| - |maAde|12.6 | - [1L.9 - |25 - |made - 4 - 2 10 - 5
Output Voltage v t 3 - 710 - 300 - 320 | mVde - 574 - 400 - 370 |mVdc - 2 - - 10 - 5
ou 4 - |10 - 300 - | 320 |mvde | - 574 - 400 | - 370 |mVde - 2 - - 10 4 5
Saturation Voltage | V 3 200 | - | 210 | 280 |mvac| - |20 | - | 260 | - | 340 |mvac | - B 2 - 10 - 5
CE(sat) 3 _ _ _ _ _ _ _ _ - R 110 _
4 - l - ¢ - ‘ - * - - l - - 2 - 10 4 i
Pulse | Pulse
In Out
Switching Time t 2+3- - - - 28 - - ns - - - 28 - - ns 2 3 - - 10 - 5
2-3+ - - - 32 - - - - - 32 - - 3 - - -
244- - - - 30 - - - - - 30 - - 4 - - l - l
2-44 - - - 45 - - - - - 45 - - 4 - - -

Ground inputs of buffer not under test.

* Resistor value to V.

cc

Other pins not listed are left open.

(panunuod) g8IIN ‘666IN



L MRTL MC900/800 series
‘ HEX EXPANDERS

MC9919 - MC9819

Available in TO-86 flat package, add “F*” suffix.

Six individual expanders are contained in a single package
providing increased input capability for MRTL gates.

Y
1 1 _D;. - 6=1
\ g =12ns
1) 2 -5 Pp = 13 mW typ (Input High)
Negligible (Inputs Low)
|
It 3——Do-—-\ a
S NUMBER IN PARENTHESIS INDICATES
1 11 E >a AN 10 MRTL LOADING FACTOR.
\ When an expander is added to a gate, subtract 0.4 load
A\ from the output of the gate for each expander circuit added.
(1) 12 -=9 The input loading factor of the expandedgate is 1.3.
“ Pin 14 of the expander must be connected to V¢c-
(1) 13 ——Do- =g
4 5 6 8 9 10
T ? o (o] o
R1 R1 R1 R1 R1 R1
3 2 1 13 12 11 7
GND
Ve connection to pin 14 not shown.
Typical Resistance Values
R1=450Q




ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES
T od N ; @Tost (Volts) (Ohms)
est procedures are shown for one expander only. Temperature | V, \) \' v v, vp*
. n on BOT off cC R
The other expanders are tested in the same manner. —55°C [To1a {1014 | 1.50 [ 0.710 | 3.00 | 680
MC9919 ¢ +25°C|0.844 | 0.815 | 1.50 | 0.565 | 3.00 | 680
+125°C{0.674 | 0.674 | 1.50 [ 0.320 | 3.00 | 680
0°C1o0.909 | 0.909 | 1.50 | 0.574 | 3.00 | 680
MC9819 { +25°C|o0.844 | 0.844 | 1.50 [0.554 | 3.00 } 680
+100°C [0.710 [o0.710 | 1.50 | 0.370 | 3.00 | 680
Pin MC9919 Test Limits MC9819 Test Limits TEST VOLTAGE
Under —55°C +25°C +125°C 0°C +25°C +100°C APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test [ Min [ Max | Min | Max | Min | Max Unit | Min | Max | Min | Max | Min | Max | Unit | Vin | Von | Veor Vorr | Vec | Vo | Ond
Input Current L 1 - 495 - 435 - 470 | pAdc - 504 ' - 450 - 450 | pAde 1 - - - 14 6 7
Output Leakage Logx (] - 100 - 218 - 235 | pAdc - 100 - 225 - 225 | wAdc [} - - 1 14 - 7
Current
Output Voltage Vout [} - 710 | - {300 | - |320 |mvde | - |574 - | 400 - {30 |mvac| - 1 - - 14 6 7
Saturation Voltage VC'E (sat) (] - 200 - 210 - 280 |mVdc - 290 - 260 - 340 |mVdc - - 1 - 14 (] L]

Ground inputs of expanders not used in test.
* Resistor value to Voc.

Other pins not listed are left open.

(panuuod) gL86IIN ‘6L66ON



	000
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011_MC900
	012
	013
	014_MC901
	015
	016_MC902
	017
	018_MC903
	019
	020
	021_MC904
	022
	023_MC905
	024
	025
	029_MC906
	030
	031_MC907
	032
	033_MC914
	034
	035_MC915
	036
	037_MC916
	038
	039
	040
	041_MC924
	042
	043_MC925
	044
	045_MC926
	046
	047
	048_MC927
	049
	050_MC929
	051
	052_MC971
	053
	054_MC974
	055
	056
	057_MC975
	058
	059_MC983
	060
	061_MC984
	062
	063_MC985
	064
	065_MC986
	066
	067_MC988
	068
	069_MC989
	070
	071_MC990
	072
	073
	074
	075_MC991
	076
	077
	078_MC992
	079
	080_MC996
	081
	082
	083_MC997
	084
	085
	086_MC999
	087
	088_MC9919
	089

