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Linear IC Converter
CMOS

D/A Converter for Digital Tuning

(12-channel, 8-bit, on-chip OP amp., low-voltage)
MB88146A

m DESCRIPTION

The MB88146A is an 8-bit D/A converter with twelve built-in channels. The 12 analog outputs each have a built-
in OP amplifier with large current drive-capability.

The data input/output format is CS (chip select) with serial bus connection available.

A built-in 12-bit I/O expander enables serial —~ parallel conversion (8 of the 12 bits can also be used for analog
output).

This product can be used for microcontroller port expansion, electronic level adjustment, replacement of semi-
fixed resistance for tuning, etc.

m FEATURES

* Ultra low power consumption (1.2 mW/chl: typical)

* Ultra compact package

* Built-in 12-channel R-2R type 8-bit D/A converter

« Built-in 12-bit I/O expander (8 bits also function as analog output)

« Built-in analog output amplifier (sink current 1.0 mA maximum, source current 1.0 mA maximum)

* Built-in power-on detection circuit (initialized at detection of VccD power-on)

* MCU interface compatible with 3 V to 5 V systems

» Power divided into MCU interface power supply (VccD) and OP amplifier power supply (VccA), D/A converter
power supply (VceD)

 Analog output capability from 0 V to VccA

 Serial data I/O operates to maximum of 2.5 MHz (in cascade connection, up to 2.5 MHz when VceD =5V, up
to 1.5 MHz when VceD = 3 V)

¢ CMOS process

» Choice of two packages: SDIP-24 pin and SSOP-24 pin.

m PACKAGES

24-pin Plastic DIP 24-pin Plastic SSOP

(DIP-24P-M02)
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m PIN ASSIGNMENT

(TOP VIEW)

AO: []1 O 24 ] GND

AO2 ]2 23 [] VeeA

AOs []3 22 [] cs

AO. []4 21 ] so
Du/AOs [|5 20 1 s
D10/AOs I 19 ] CLK
Do/AO7 17 18 [] Do
Ds/AOs  [_| 8 17 [] D
D7/AO9 I ) 16 ] D2
De/AOw0  [_| 10 15 [] Ds
Ds/AO11 | I 14 [] VecD
D4/AO12 112 13 [ ] Voo

DIP-24, SSOP-24
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Pin no. Pin name Description
lto 4 AO:1to AO4 | D/A converter analog output pins (Voo to GND output).
(Default: output #00 setting level)
5t0 12 D11/AOsto | These pins may be used either as I/O expander parallel input/output (VccA/
D4/AO12 GND output 0.5 VccA/0.2 VccA input) or D/A converter analog output (Voo to
GND output).
Pin status is controlled by input data.
See “mData Configuration”. (Default: Input mode, Hi-Z state)
13 Vop*! D/A converter reference power pin.
14 VecD*! MCU interface power supply pin (power supply for I/O expander).
15t0 18 DstoDo I/O expander parallel input/output pins.
(VccD/GND output:  When VecD = 4.0V, 0.5 VeeD/0.2 VeeD input,
When VeeD < 4.0V, 2 V/0.2 VeeD input)
Pin status is controlled by input data.
See “mData Configuration.” (Default: Input mode, Hi-Z state)
19 CLK*? Shift clock signal input pin.
When CS = “L,” Sl data is loaded into the shift register at the rising edge of the
shift clock.
20 SI*2 Data input pin (serial input pin).
Used for 16-bit serial data input.
21 SO Data output pin (serial output pin).
The first bit (LSB) data of the 16-bit shift register is output simultaneously with
the falling edge of the shift clock.
When CS output = “H,” this pin goes to high impedance state.
22 Cs* Chip select signal input pin. o
Input to shift registers is enabled when the CS signal falling edges. Shift register
contents can be executed when the CS signal rising edges.
23 VccA*! Analog unit power supply pin (OP amplifier power supply).
24 GND Common GND pin.

*1: Be sure that VccA = VeeD, and that VecA = Voo.
*2: Do not leave this pin in floating state.
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m BLOCK DIAGRAM

cs o)
Sl 16-bit shift register and controller
CLK —
VeeD — DF DE DD DC DB BA D9 D8 D7 D6 D5 D4 CNTL
>
Do
D1
DF DE DD DC DB BA D9 D8 D7 D6 D5 D4 - > D2
I Ds
1/0 expander DE DE D5 D4
B
>
DF D8 DF D8 DF D8 DF D8
| swbitlaeh || s-bitlateh 8-bitlatch | | 8-bitlatch
DF D8 DF D8 DF D8 DF D8
Voo — R-2R . R-2R R-2R T R-2R
rudder circuit  |F*-+—| rudder circuit rudder circuit [~ - rudder circuit — GND
- + - + - + - +
VecA —
\/ g \\/ : \\/ : \\/
o/
AO1 AOas D11/AOs D4/AO12
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m DATA CONFIGURATION

1. Data Configuration

MSB (last) LSB (first)

| oF |DE DD |DC | DB | DA | D9 | D8 | D7 | D6 | D5| D4 | D3 D2 | D1 DO |
| | |
| Setting data ! Channel select |

2. Channel Select

D3 D2 D1 DO Function
0 0 0 0 Don’t Care/special function

0 0 0 1 AO: selected

0 0 1 0 AO: selected

to to to to to

1 0 1 1 AOu: selected

1 1 0 0 AO:12 selected

1 1 0 1 I/O expander (serial - parallel)

1 1 1 0 I/O expander (parallel - serial)

1 1 1 1 Expander status register (ESR)
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3. Setting Data

» Don't Care/special function (Channel select = “0000")

DF | DE |DD |DC |DB |DA |D9 D8 |D7 |D6 |D5 | D4 Analog output voltage level
X | X | x| x| x| x| x| x| 0] 0| 0| 0 |DontCare

to to to to to to to to to to to to |DontCare

X X | x| x x | x X | % 10| 1] 1 |DontCare

0/ 0|00 | O0|0]0 0|12 |1] 0] 0 |GNDf(allchannels)

O] 00|00 0|0 |1 |12|12] 0] 0 |Voo256x1/ all channels)
1 | 0 | O |Voo/256 x 2 (all channels)
to to to to to to to to to to to to |to

o
o
o
o
o
o
BN
o
BN

1 /11212121 ,2|0/]1)|1]| 0| 0 |Voo/256x254(allchannels)

1 /1111|2212 11|10 0 |Voo256x255(allchannels)

X | x | x| x| x| x| x| x| 1| 1] 0| 1 |H-Z(l/Oexpander state)*

X | x | x | x| x| x| x| x| 1| 1] 1] 0 |Reset(state when poweris ON)
X X X X x X X X 1 1 1 1 |Don't Care

x: Don't care *: Hi-Z output on all channels of AOs through AO12

» D/A Converter (Channel select = “0001” to “1100")

DF | DE |DD |DC |DB |DA D9 D8 |D7 |D6 |D5 | D4 Analog output voltage level
o,0/0]O0O|O0O|O0O|O0O | 0|O0O|O0O)| 0| O0|GND
o/,0|/0|]O0O|O0|O0|O0|1|,0|0|O0] 0 |Vo256x1
o/,0|/0|]O0O]O0O|O0O|1]|0|0|0|O0]| 0 |Von256x2

Vop/256 % 3

to to to to to to to to to to to to |to

o
o
o
o
o
o
=
o
o
o
o

1 1 1 1 1 1 0 1 0 0| O 0 |Voo/256 x 253

1 1 1 1 1 1 1 0| O 0| O 0 |Von/256 x 254

1 1 1 1 1 1 1 1 0 0|0 0 |Voo/256 x 255

X | X | x| x| x| x| x| x| 0] 0] 0| 1 |HiZ(l/Oexpander state)*
X | x | x| x| x| x| x| x| 00| 1] 0 |DontCare

to to to to to to to to to to to to |[Don’tCare
x‘x‘x‘x‘x‘X‘X‘X‘l‘l‘l‘l Don’t Care

x: Don't care *: Only AOs through AO:2 output is valid
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* 1/O Expander [Channel select = “1101"]: Serial — Parallel Conversion

Performs parallel conversion of data bits D4 to DF for output on pins Do to Daa.
Note that only those pins designated for output in the ESR (expander status register) are output.

Shift register

=> | DF | DE | DD |DC | DB | DA| D9 | D8 | D7 | D6 | D5 | D4 | D3| D2 | D1/ DO | =>
! 1 ! 1 ! 1 ! 1 ! 1 ! 1
Du Do Ds Ds D7 Ds Ds Da Ds D2 D1 Do Parallell/O pins (output state)

* 1/O Expander [Channel select = “1110"]: Parallel - Serial Conversion

Writes data from Do to D11 pins to bits D4 to DF in the shift register.

Data is output to the SO pin on the shift clock (CLK) signal (The first 4 bits output data DO to D3, so the
converted output should be read as data bits 5 through 16.).

Note that the data value is “0” for pins designated for output in the ESR (expander status register) as well as
analog output pins.

Shift register

=> | oF | DE DD |DC | DB DA | D9 | D8] D7 D6 | D5| D4 | D3| D2 | D1 DO| =
T 1 1 1 T 1 i 1 T 1 T 1
Di Dw Ds Ds D Ds Ds Ds Ds D2 Di: Do Parallell/O pins (output state)

» Expander Status Register [Channel select = “1111"]

Shift register

=> | oF | DE |DD |DC | DB| DA | D9 | D8 | D7 | D6 | D5 | D4 | ESR
! l ! l ! l ! l ! l ! l
Di1 D De De D7 Des Ds Ds D3 D2 Di Do

This register sets the status of each pin.

Setting Pin status

* Input standby status (Hi-Z output)

0 « D11 to D4 pins used for analog output should be set to “0.”

“1”  Output state
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Note: After power VccD is turned on, the state of pins and registers is as follows.

Pin State

AO:1 to AO4 “L” output
D11/AOs to D4/AO12 Hi-Z state (input state)
Ds to Do Hi-Z state (input state)

Register State
Shift register Bits DF to D8 are “0,” and D7 to DO are not defined (retain prior state).
D/A register All reset to “0.”
Parallel output register Not defined (retain prior state).
Expander status register (ESR) | All reset to “0.”

» ESR settings have priority in determining pin states. Switching between input standby state and analog output
state is enabled even when the ESR value is “1.” When the ESR value returns to “0”, the pin returns to its
previously defined state.

« Ininput standby state with AO set for Hi-Z output, the AO output setting can be used for transition to AO output
state.
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. Rating )
Parameter Symbol Conditions - Unit
Min. Max.

VeccA -0.3 +7.0 Y

Power supply voltage VeeD (B_as:igg%l)\lD -0.3 VccA* \%

Vob -0.3 VecA* V

Input voltage 1 Vinl SI, CLK, CS, -0.3 VeeD + 0.3 \

Output voltage 1 Voul |[SO, DotoDs 0.3 | VccD +0.3 v

Input voltage 2 Vin2 -0.3 VecA +0.3 \%

Da to D11

Output voltage 2 Vour2 -0.3 VecA + 0.3 \%
Power consumption Po — — 250 mw
Operating temperature Ta — =20 +85 °C
Storage temperature Tstg — =55 +150 °C

*:VecA = VeeD, VecA = Vob

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

m RECOMMENDED OPERATING CONDITIONS

. Value .
Parameter Symbol Conditions - Unit
Min. Typ. Max.
VecA — 4.5 5.0 55 Y,
VccD VccA = VeeD 2.7 —_ VccA V
Power supply voltage
Voo VccA = Vop 2.0 —_ VccA V
GND — — 0 — Y,
lac Source current — — 1.0 mA
Analog output current :
lan Sink current — — 1.0 mA
Oscillation limit output
capacity CoL — — — 1.0 uF
Operation temperature Ta — =20 — +85 °C

WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All
the device’s electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside

these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their

FUJITSU representative beforehand.
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m ELECTRICAL CHARACTERISTIC

1. DC Characteristics

(1) Digital section

(VeeD = VecA, Ta = -20°C to +85°C)

Value
Parameter Symbol |Pin name Conditions - Unit
Min. Typ. Max.
Power supply voltage VeeD — 2.7 5.0 5.5 \
CLK =1 MHz,
Power supply current lccD (Unloaded) — 0.2 0.5 mA
VeeD 7
CLK, SI, CS Stop
Standby current lecS Vin = VeeD or -10 — +10 MA
GND
Input leak current liLk1 Vin = 0 to VeeD -10 — +10 HA
CLK, SI, = 0.5 x VceD — — Y
“H” level input voltage Vimt CS, VeeD = 4.0V e
Doto Ds |VecD <4.0V 2.0 — — \Y
“L” level input voltage Vi — — — 0.2xVeccD | V
High-impedance leak -
current loLk SO Vin = 0 to VeeD -10 — +10 HA
“H” level output voltage | Vor SO, lon =—=0.4 mA VeeD - 0.4 — — \Y
“L” level output voltage | Vol Doto Ds [|oL = 2.5 mA — — 0.4 v
(2) DIA converter section
(VecA=5V = 10%, Ta = -20°C to +85°C)
. . Value )
Parameter Symbol | Pin name Conditions - Unit
Min. Typ. Max.
Power supply voltage Vop v Vob = VccA 2.0 5.0 5.5 \%
DD
Power supply current Iop Vop = VecA — 1.2 2.5 mA
Resoluti R — — it
I\/lesotu |9n . > es Unload 2 E!ts
onotonic increase em Vob = VecA — 0.1 V — — its
AO:1to AO -
Nonlinearity error LE e ?I%tFaFl value: #06 | _15 _ +1.5 | LSB
Differential linearity error | DLE ° -1.0 — +1.0 LSB

Nonlinearity error:

Differential linearity
error:

Deviation (error) in input/output
curves with respect to an ideal

straight line connecting output
voltage at “06” and output voltage

at “FE”

Deviation (error) in amplification with

Analog output

respect to theoretical increase in
amplification per 1-bit increase in

digital value.

VaoH

VaoL I

o] [

Ideal straight line

R
Non linearity error

#06

#FF

Digital setting

Note: The value of Vaon and Voo, and the value of Vao.
and GND are not necessarily equivalent.




(3) Operational Amplifier/Analog output section
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(Vop = VccA =5.0V, Ta = -20°C to +85°C)

Parameter Symbol |Pin name Conditions i, \_1_?:.6 Max. Unit
Power supply voltage Veea — 4.5 5.0 5.5 \%
Power supply current lcea Veeh ?Sr?lgggtiand% — 1.0 3.7 mA
Input leak current lik2 Vin = 0 to VccA -10 — +10 MA
‘\‘/I;;:[;Z\/eel digital input Vice o 0.5 X Voch B B y
witage (AP v | pon, | — = — o2xven | v
V';ng/: dightaloutput 1y, low = —0.4 mA VeeA- 0.4 — — v
'\‘/I:)"Itlaes\;/gl digital output VoL o = 2.5 mA o B 04 v
O;?;de olutput minimum VoLt Lfé;feﬁmg GND B o1 v
im0z ow | 02 | v
o e RN B B R O BN
T I B B
ﬁrgicrﬁu%jt\%:age 1 Vaont ;I;f\IL:I: ge?ting VecA=0.1 - VeeA v
grgiz?ucr)#t\%:age 2 Vaorz ;;\IL:I: gé?tiz? VecA=0.2 - VeeA v
grgi(r)r?u?#t\?cﬁ:age 3 Viaors |AQ1t0 AOz2 ;\E:soétstirTQA VeeA=0.2 VeeA VecA+0.2 |V
grgicr)r?u%jt\%:age 4 Vions ;:ILZI: slé?ti?éo\ VeeA=0.3 - VecA v
ﬁgﬁ?ﬁtﬁ:age 5 Vaors i slégirTgA VecA-03 | VoA | VecA+03 | V

Note: lan: Analog output sink current la: Analog output source current
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2. AC Characteristics

 For operation at VccD = 5.0 V

(Voo = VecA = 5.0 V, Ta = -20°C to +85°C)

. Value )
Parameter Symbol Conditions - Unit
Min. Typ. Max.
Clock “L” level pulse width teke — 200 — — ns
Clock “H" level pulse width tekw — 200 — — ns
Clock rise time ter — — — 200 ns
Clock fall time ter — — — 200 ns
Serial input setup time tssu — 30 — — ns
Serial input hold time tsHp — 60 — — ns
Serial output delay time tsop See “Load condition 1” 0 80 170 ns
CS input setup time tesu — 100 — — ns
CS hold time teen — 200 — — ns
CS “H” level hold time tesh — 100 — — ns
Data output enable time tso — — — 200 ns
Data output float time tsoz — — — 200 ns
Parallel input setup time trsu — 30 — — ns
Parallel input hold time tpHD — 60 — — ns
Parallel output delay time trop See “Load condition 1” — 100 170 ns
Analog output delay time taop See “Load condition 2" — 30 100 ps
Power supply rise time tr — — — 50 ms
SPSF\;\S; \c/)grirst?g; non-startup power AV . _10 . 10 Vis
 For operation at VccD = 3.0 V *!
(VecD = 3.0V, Ta = —20°C to +85°C)
. Value )
Parameter Symbol Conditions - Unit
Min. Typ. Max.
Serial output delay time tsop See “Load condition 12 0 120 300 ns
Parallel output delay time trop See “Load condition 2"*3 — 120 300 ns

*1: Items not listed are identical to characteristics for VecD = 5.0 V.
*2: Cascade connection enabled at 1.5 MHz.
*3: Applied to DO to D3 operating at VccD.

Load Conditions

* Load condition 1

1

Measurement point

CL = 20 pF to 100 pF

* Load condition 2

T Measurement point

C

RaL =10 kQ

CaL =50 pF

I
l




« Input/Output Timing (CS method)

MB388146A

ter tckH tct
\ i /
|\ ~ 7
tekL
\
. (
7
tssu tsHp tes
tcsu I tceH
Cs
- ~
tso tsop tsop tsoz
A ' / A
s0 - >§ >§ )
\ - . W
trsu tPHD
e E—
Do to Da1 (For input)
trob
'
Do to D11 (For output) >§
-
taop
90 %
AO1 to AO12
10 %

The decision level for CLK, SI, CS, SO, and Do to Dz is 80% and 20% of VccD. The decision level for Da to D11 is 80%

and 20% of VccA, and for AO1 to AO1z is 90% and 10% of VccA.

» Power Supply Timing

* Power-On Timing

VeeD

20V
0.2V

» Power-On Reset Non-Startup Supply Variation

Upper limit, 5.5V

VeeD

2.7V, lower limit

R

13
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3. Analog Output Noise Characteristic

(Voo = VeeD = VecA = 5.0V, Ta = +25°C)

Value
Parameter Symbol Conditions Measurement - Unit
condition | Min, |Typ. Max.
Digital supply noise _
reduction rafio Psro  |fnoise= 1 kHz 1 — — 20 | dB
Analog supply noise _
reduction ratio Psra  |fnoise= 1 kHz 1 — — 20 | dB
D/A supply noise _
reduction ratio Psroa |fnoise= 1 kHz 1 — — 0 dB
* During serial transfer
. . « During analog operation
Operating noise VN1 « During Hi-Z commands, 2 -30| — | 30 mV
See “Operating Noise Vn1.”
* Serial - parallel conversion
See “I/O Expander Operating
Noise 1 Vn2.”
I/O expander operating Vi During digital-only pin operation > 30 — | 30 'mv
noise 1 * During parallel - serial conversion
* ESR setting
During digital input/digital output
switching
* During serial — parallel conversion
See “I/O Expander Operating
Noise 2 Vns.”
I/O expander operating Vi During digital/analog capable pin 5 01 — o1 v
noise 2 ° operation
* ESR setting
During digital output/digital output
switching
» Measurement condition 1 « Measurement condition 2
VeceD,VecA,Vop VeeD =5.0 V,VeccA=5.0V,Voo =5.0V
Measurement point Measurement point
AO batt AO
DUT in‘;‘)u‘fm = | obur
© CaL=30 pF Ca =30 pF
;]; CLK = 2.5 MHz I
r Jm Sl Jm
Input wave form Offset 50V cs
Sine wave Amplitude 0.1V
Temperature 25°C
Frequency 1kHz




* Analog Output Noise Description

MB388146A

» Output Noise Vn1

Noise to analog output during serial data transfer, analog operation, Hi-Z commands.

SI

AOx

D11/AOs
to

Do/AQO12

AO1
to

AO12

X X

Analog operation commands, Hi-Z commands

-

-

N

>< Analog output

>< Digital input* = analog output

* Hi-Z state = digital input state.

* 1/O Expander Operation Noise 1 Vnz

Noise to analog output during parallel — serial conversion commands, serial — parallel conversion command for
digital-only pins, or ESR setting commands for switching between digital input and digital output.

CLK

Ds

Do

D11
to

Do

AO1
to

AO12

XX

Parallel - serial conversion, serial - parallel conversion, ESR setting commands

-

-

» VN1
¢ Va

~

XParaIIeI output

><Digita| input = digital output

» V2
Ve

(Continued)

15
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(Continued)

Cs

D11
to
Da

D11/AOs

Do/AO12

AO1
to
AO12

 1/O Expander Operation Noise 2 Vns

-

Noise to analog output during serial - parallel switching commands for digital-only pins, or ESR setting commands
for switching between digital output and analog output.

X X

Serial - parallel switching commands, ESR setting commands

-

~

>< Parallel output

>

Digital output = analog output

u Vs
RLE
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m DATA INPUT/OUTPUT TIMING

MB88146A Data Input/Output Timing (Serial Bus Format)
» D/A converter operation, and I/0 expander (serial - parallel conversion) operation, and ESR writing operation.

D T €9 €D G €5 €

CLK 1 2 3 r -| 15 16

fff =
3 X
o —(X_ X X X XXX

Data input is enabled at the falling edge of the CS signal. 16-bit data is input, and the shift register command is
executed at the rising edge of CS.

In D/A converter operation, the analog output selected at the rising edge of CS is the conversion result. In serial
- parallel conversion, the digital output selected at the rising edge of CS is the conversion result. In ESR write
operation, ESR data is set and pin status determined at the rising edge of CS.

* 1/O expander (parallel - serial conversion) operation

T D G D G G GhD G ¢
ox A I Wi O M
= T o

@ 1T
Retrieved parallel data ! '
o O XD~ —COC OG-

Parallel-to-serial — Conversion result output

Data input is enabled at the falling edge of the CS signal. 16-bit data (parallel — serial conversion commands)
is input and commands accepted at the rising edge of CS. At the falling edge of CS, data from the parallel input
is loaded into bits D4 to DF of the shift register, and output from the SO pin timed to the falling edge of the CLK
signal.
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1. Preventing Latch-Up

A condition known as “latch-up” may occur when the input or output pins of a CMOS IC device are exposed to
voltages higher then VecD or VecA or lower than GND voltage, or when voltages are applied to the device in
excess of rated values for VccD, VccA, or Voo to GND voltages. Latchup produces a rapid increase in power
supply current, and may result in thermal destruction of elements. Users should take sufficient precautions to
ensure that absolute maximum ratings are not exceeded at any time during use.

2. Power Supply Pins

The power supply should be connected to the VccD, VecA, Voo, and GND terminals of the MB88146A with as
low an impedance as possible.

In addition, it is recommended that ceramic capacitors or approximately 0.1 yuF be connected as bypass
capacitors between the VccD, VccA, and Voo terminals and the GND terminals.

® ORDERING INFORMATION

Part number Package Remarks
24-pin Plastic DIP
MB88146AP (P 240 0102)
MBS88146APFV 24-pin Plastic SSOP

(FPT-24P-M03)
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m PACKAGE DIMENSIONS

24-pin Plastic DIP
(DIP-24P-M02)

30.2020% 1189 7053)

LA AAAAAAAAA

INDEX-1
13.55:0.25
(.533+.010)

INDEX-2

?%#%#%#%#%#ﬂmm

4.96(.195 / \
MEAX ) \ / \
- y :: u
3.00(.118) I I
MIN 0.25+0.05 I
- « (.010+.002) o
1.5075%° ||, 0.45:0.08
(.0597®) (.018+.003) 15.24(,600) 5°MAX
1.27(.050) 2.54(.100) ' TYP ‘
MAX TYP
© 1994 FUJITSU LIMITED D24015S-2C-3 Dimensions in mm (inches)

24-pin Plastic SSOP
(FPT-24P-M03)

* : These dimensions do not include resin protrusion.
* 7.75+0.10(.305+.004) 1.25%% Mounting height

g 008
( .049- 004)
[77]0.10(.004)

AHAARAARAARN S

i

*5.60£0.10  7.60£0.20 6.60(.260)
INDEX (:220£.004)  (.299+.008) NOM

To— AL

JHE0onEa0600 S
_ W L
| |.0.65+0.12(.0256+.0047) 0.2225%8 0.150% Details of "A" part

7,004 +.002
(.009%2) (006 "53¢ 0.10+0.10(.004:.004)
/ \ (STAND OFF)

ulaln{maln mlniulmlat sl

7.15(.281)REF

0~10° 0.5040.20
‘ (.0202.008)
© 1994 FUJITSU LIMITED F240185-2C-2 Dimensions in mm (inches)

19



MB88146A
e

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Corporate Global Business Support Division
Electronic Devices

KAWASAKI PLANT, 4-1-1, Kamikodanaka
Nakahara-ku, Kawasaki-shi

Kanagawa 211-8588, Japan

Tel: 81(44) 754-3763

Fax: 81(44) 754-3329

http.://www.fujitsu.co.jp/

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804, USA

Tel: (408) 922-9000

Fax: (408) 922-9179

Customer Response Center
Mon. - Fri.: 7am - 5 pm (PST)
Tel: (800) 866-8608
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The contents of this document are subject to change without
notice. Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are
presented as examples of semiconductor device applications,
and are not intended to be incorporated in devices for actual use.
Also, FUJITSU is unable to assume responsibility for
infringement of any patent rights or other rights of third parties
arising from the use of this information or circuit diagrams.

FUJITSU semiconductor devices are intended for use in
standard applications (computers, office automation and other
office equipment, industrial, communications, and measurement
equipment, personal or household devices, etc.).

CAUTION:

Customers considering the use of our products in special
applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage,
or where extremely high levels of reliability are demanded (such
as aerospace systems, atomic energy controls, sea floor
repeaters, vehicle operating controls, medical devices for life
support, etc.) are requested to consult with FUJITSU sales
representatives before such use. The company will not be
responsible for damages arising from such use without prior
approval.

Any semiconductor devices have an inherent chance of

failure. You must protect against injury, damage or loss from
such failures by incorporating safety design measures into your
facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating
conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Law of Japan, the prior
authorization by Japanese government will be required for
export of those products from Japan.
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