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DATA SHEET ——

LINEAR IC
R-2R TYPE 8-BIT D/A CONVERTER

MB88341/MB88342

DESCRIPTION

MB88341-P MB88342-P

The Fujitsu MB88341 and MB88342 are R-2R type 8-bit resolution digital-to-analog
converters (DAC), designed for interface with a wide range of general 4-bit and 8-bit
microcomputers including Fujitsu’s MB8840/50 series and MB88400/500 series 4-bit
single—chip microcomputers.

The MB88341 has an 8-bit x 12-channel D/A converter and the MB88342 has an 8-bit x
8-channel D/A converter. Digital data are input serially by individual channel units. The
loaded digital data are convertered into analog DC voltages by the D/A converter in 60
us settling time. The MB88341 and MB88342 are suitable for electronic volumes and
replacement for potentiometers for adjustment, in addition to normal D/A converter

acer PLASTIC DIP PLASTIC DIP
ppl '
applications (DIP-20P-M02) (DIP-16P-M04)
FEATURES
MB88341-PF MB88342-PF

« Conversion method : R-2R resistor ladder

« MB88341 : 8-bit x 12-channel D/A converter

+» MB88342 : 8-bit x 8—channel D/A converter

* Serial data input

« Serial data output for cascade connection

PLASTIC SOP PLASTIC SOP
(FPT-20P-M01) (FPT-16P-MO06)
* 60 us DAC output settling time
+ Two separate power supply/ground lines for digital and analog blocks. MB88341-PFV/MB88342-PFV

* Single +5V power supply

* Wide operating temperature range: -40°C to +85°C

« Silicon-gate CMOS process

» Three package options : PLASTIC SSOP
-MB88341: 20-pin plastic DIP (Suffix : -P), 20-pin plastic SOP (Suffix : -PF), (FPT-20P-M03)
20-pin plastic SSOP (Suffix : -PFV)
-MB88342: 16-pin plastic DIP (Suffix: —P), 16-pin plastic SOP (Suffix : -PF),
20-pin plastic SSOP (Suffix : -PFV)
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MB88341
MB88342

PIN ASSIGNMENT

MB88341-P MB88341-PF MB88341-PFV
vss [ 1 ~ ]G0 vss (10O 20 jaw  vss 10 20 [T] GND
Ac3 [] 2 19 ] AO2 Acs [ 2 19 | ] AO2 A03 [} 2 19 [] AO2
Aoa [} 3 18 [] AO1 AO4 [] 3 18 ] Aot A04 [] 3 18 [ ] AO1
A0s [] 4 7] D A0S [ 4 17 ] i AO5 []4 17 ] o
Acs [] 5 1] CK A0s []5 18 [ ] CLK AOs []5 16 | ] CLK
po7 [ 6 (Top View) 57 ao7 [ 6 (Top View) w5 7 o ro7 [ e (Top View) 157 o
Aos [} 7 14 ] DO Ao8 []7 14 ] DO A08 [}7 14 ] DO
A0S [] 8 13 [] A012  AO9 []8 13[] a012 A0S [ & 13 [] AO12
Ao1o[] o 127] A0t AO1O[] 9 12 ] A01t AOtO[} 9 12 [] AoM
voo [] 10 1 ] Vee voo [] 10 11 ] vee voo [f 10 11 ] Ve
MB88342-P MB88342-PF MB88342-PFV
vss [} 1 V16:|GND vss 110 [JeNo vss 10 20 ] GND
A02 ] 2 15[ ] A0t AC2 [ 2 15[ ] A01  A02 ]2 19 [ ] AO1
A3 [ 3 14 ] DI A03 []3 14 1] DI NG [] 3 18] NC.
AC4 [} 4 13[] ok A04 [] 4 13[7] clk  A03 [] 4 17[] bl
A0s ] s (Top View) 12[7] w r05 15 (Top View) 1217 D AO4 E 5 16 ] CIK
A0e ] 6 11 [] DO A06 []s 11| ]Jp0o AOs []e (Top View) 15] b
Ao7 [} 7 10 ] Acs  aA07 []7 0[] ros Aoce []7 14™] bo
voo [C] 8 ) :| Vee veo []e 9 :I Vee NC [ 13 ] NC.
A07 [ 9 12]7] AO8
voo [] 10 11 ] vee
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MB88341

MB88342
Figure 1 Logic Symbol
+5V +5V
Vee Voo 12
Shift Clock Input ClLK =i .
——l—  AO1-AO12 DAC Output
—_—t MB88&341
Data Input DI MBag342
p—g» DO Data Output
Load Strobe Input 1 B —

GND Vss
% ! * MB88342 has AQ1 to AOS.

Figure 2 Block Diagram

Vee GND
i |
Digital Block (MCU Intertace)
CLK > 12-bit Shift Register
DI > *» DO
DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D1t
A
4-bit Address Latch LD
L/ and Decoder o
A 8
12, 112 3}4f. ... o112
7 v

o D1] - - - DD pg D4 - - - DYD7|

] 8-bit Data Latch . | ] 8-bit Data Latch

A cTEEEs #12
acecnsneeeeoapbhdeisld u---------c---.-...---------li Driit-.-----

R-2R Type 8-bit R-2R Type 8-bit

D/A Converter D/A Converter

# =} TTTT==ces== seTEsEESssses #12
Analog Block (D/A Converter)
| v L] |
VoD AO1 ccccaneea LERER R LR R R I LR AQ12"* Vss
* MB88342 has AO1 1o AOS.
B 37u4975L 0010314 51T WA
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MB88341
MB838342

PIN DESCRIPTION

PIN ASSIGNMENT and Table 1 show the pin assignment and pin description of the MB88341 and MB88342.

Table 1 Pin Description

Symbol

MB88341

Pin No.
MB88342

Type

Name & Function

+5V DC power supply pin for the digital

GND 20 16 (20) - Ground pin for the digital block (MCU interface).
Voo 10 8 (10) - +5V DC power supply pin for the analog block (D/A converter).
Vss 1 1 1) - Ground pin for the analog block (D/A converter).

CLK 16 13 (16) i Shift clock input to the internal 12-bit shift register: At the rising edge of CLK data on
the DI pin is shifted into the LSB of the shift register and contents of the shift register
are shitted right (to the MSB).

LD 15 12 (15) | Load strobe input for a 12-bit address/data : A high level on the LD pin latches a 4-bit

address (upper 4 bits: D11 to D8) of the internal 12-bit shift register into the internal
address latch/decoder, and writes 8-bit data (lower 8 bits: D7 to DQ) of the shift register
into an internal data latch selected by the latched address.

Dl 17 14 (17) | Serial address/data input to the internat 12-bit shift register: The address/data format is
that upper 4 bits (D11 to D8) indicate an address and lower 8 bits (D7 to D) indicate data.
The D11 (MSB) is the first-in bit and DO (LSB) is the last-in bit.

DO 14 11 (14) O Serial address/data output fromthe internal 12-bit shift register: Thisis an output pinofthe

MSB bit data of the 12-bit shift register. This pin allows a cascade connection of the de-
vice.

AO1
AQ2
AQ3
AO4
AO5
AOB
AO7
AO8
AO9
AO10
AO11
AO12

—t L
BDROO®ND AW GG

(19)
2 @
3 @
4 5
5 ©
6 @)
7
(12)
-
- ()
- ()
- O

8-bit resolution D/A converter outputs :

MB88341: 12 channels (AO1 to AO12)
MB88342: 8 channels (AO1 to AQO8)

Note : Pin numbers in parentheses are applied 1o MB88342-PFV.
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MB88341
MB88342

FUNCTIONAL DESCRIPTION

OVERVIEW

The MB88341 and MB88342 are R-2R resistor ladder type, 8-bit resolution digital~to-anaiog converter (DAC) devices. The MB88341 has 12
channels, and MB88342 has 8 channels of D/A converters. 8-bit digital data are loaded into internaldata latches by individuai DAC channel units. The
loaded digital data are converted into analog DC voltages through the internal D/A converter in 60 us settling time. For cascade connection, a serial
data output is provided.

DEVICE CONFIGURATION

As illustrated in Figure 2 block diagram, the MB88341 (MB88342) device is composed by the digital biock (MCU interface) and analog block (D/A
converter). The digital block consists of a 12-bit shift register, a 4-bit address latch/decoder, and 12 (8) 8-bit data latches. The analog block includes
12 (8) 8-bit D/A converters connecting to the data latches. For electrically stable operation the power supply and ground lines are separate between
the digital block (for MCU interface) and analog block (for D/A converter).

DEVICE OPERATION

Figure 3 shows the input/output timing. A 12-bit address/data is serially input into the shift register through the DI pin synchronously with the rising
edge of CLK. The format of the shifi register is shown in Figure 4. The lower 8 bits (D7 to D0) are data bits to be converted, and the upper 4 bits are
address bits (D11 10 D8) to select a data latch to be written. A high levelon the LD pin loads the address latch/decoder withthe 4-bit address to selecta
data latch, and writes the 8-bit data into a selected data latch. Figure 5 shows the data latch address map, and Table 2, address decoding. 8-bit data
written imto individual data latches are converted into analog DG voltages, dividing the supply voltage |Vpb-Vss| through R—2R resistor ladders of D/A
converters. Figure 6 showsthe R-2R resistor ladder D/A converter configuration, and Table 3 analog DC voltages corresponding to eachdigital data.

Figure 3 Input/Output Timing

P ininininESyininl

Di XD11XD10X D9XD8 E----} D2XD1XDOX
LD r-l

AOXx Previous Data X New Data

B 3749756 001031k 392 =
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MB38341

MB88342
Figure 4 Shift Register Format
{Last-In) (First-In)
—_—
LSB MSB
]} DO
Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
8-bit Data - 4-bit Address i
To Data Latch To Address Latch/Decoder
Figure 5 Data Latch Address Map
Address
1H Data Latch #1 > D/A Converter #1 AO1
2H Data Latch #2 D/A Converter #2 AO2
3H Data Latch #3 » D/A Converter #3 AO3
4H Data Latch #4 r D/A Converter #4 AO4
5H Data Latch #5 D/A Converter #5 AOS5
6H Data Latch #6 > D/A Converler #6 AOB
7H Data Latch #7 > D/A Converter #7 AQ7
8H Data Latch #8 D/A Converter #8 AQ8
oH Data Latch #9 * - D/A Converter #9* AO9 ~
AH Data Latch #10 * D/A Converter #10 * AO10*
BH Data Latch #11 * D/A Converter #11 * AQ1t1 ™
CH Data Latch #12* - D/A Converter #12 * AD12*
* : Available on MB88341 only
6
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MB88341
MB88342

Figure 6 R-2R Resistor Ladder D/A Converter Configuration

*. Vss .
1 "
‘I s‘ 2R
Do d ;
+ .
S e’ R
2R
D1
2R R
D2
D
a 2R R
t  p3
a
L 2R R
a p4
t
[
h oR R
D5
2R R
D6
R
2R
D7 AOx
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MB88341
MB88342

Table 2 Address Decoding

8

0 0 0 0 Deselected

0 0 0 1 Data Latch #1

0 0 1 0 Data Latch #2

0 0 1 1 Data Latch #3

0 1 0 0 Data Latch #4

0 1 0 1 Data Latch #5

0 1 1 0 Data Latch #6

1] 1 1 1 Data Latch #7

1 0 0 0 Data Latch #8

1 0 0 1 Data Latch #9 Deselected
1 0 1 0 Data Latch #10 Deselected
1 0 1 1 Data Latch #11 Deselected
1 1 0 0 Data Latch #12 Deselected
1 1 0 1 Deselected

1 1 1 0 Deselected

1 1 1 1 Deselected

Table 3 Data Conversion

0 0 0 0 0 0 1] 0 ~ |VDoD - Vss | x 1/256
0 0 0 0 0 0 0 1 ~ |VDD - Vss | x 2/256

0 4] 0 0 0 0 1 0 =~ [VDD - Vss | x 3/256

0 0 0 0 0 0 1 1 = VoD - Vss| x 4/256

1 1 1 1 1 1 1 0 = |VDD - Vss | x 255/256
1 1 1 i 1 1 1 1 = |VDD - Vss|

mm 3749756 0010319 0Tl =
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MB88341
MB88342
Figure 7 Cascade Connection Example
+5V Voo Vob Vobp
o o] 0 o
Ve MB88341 MB88341 MB88341
DATA DI DO DI D DI D
(0) O 0
CLOCK CLK CLK CLK
Microcontroller &TITO)
Strobe LD LD LD
GND
GND Vss GND Vss GND Vss
I 1 [ I
brrd 77 77
9
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MB88341
MB88342

APPLICATION DESCRIPTION

The MB88341 and MB88342 are suitable for electronic volumes and replacement for adjustment potentiometers, in addition to normal D/A converter
applications. Figure 7 illusirates an application example for TV set.

Figure 8 Application Example (for TV Set)
+5V Vob
o]
Vee Vee
c rot | ]
DATA DI a0z L_Foeus
(S0)
AO3 Contrast 1 video/Color Control
Microcontrolier g—&o% CLK AO4 Brightness
MB88342 Depth
ept
AOS5 >
Strobef————] LD AO6
AQ7
AQO8
GND GND Volume
I Volume
> Sound Control
77 Tone
Vss

10
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MB88341
MB&88342

ELECTRICAL CHARACTERISTICS

s b Vot Vee ~03 - 7.0 \% Ta = 25°C
upply Voltage
Voo ~0.3 - 7.0 \Y) GND =0V

input Voitage VIN -03 - 7.0 v Ta=25%C
GND =0V
Should not exceed Vee +

Output Voltage Vout -03 - 7.0 v 0.3V

Power Dissipation PD - - 250 mwW

Operating Ambient _ - o

Temperature Ta 40 +85 C

Storage Temperature TsT6 -55 - +150 °C

Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted tothe

conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

RECOMMENDED OPERATING CONDITIONS

4.5
Veo @71 5.0 5.5 v
Supply Voitage
(for Digital Block)
GND - 0 - \
VoD 2.0 - Vee Vv Vop < Vee, Vbp-Vss =22V
Supply Voltage
(for Analog Bilock) Monotonicity, No load
Vss 0 - Vee-2.0 v
Operating Ambient o
Temperature Ta -40 - +85 c

*1 AC Characteristics are changed when using by low voltage (3 V +10%).

11
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MB88341
MB88342

DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Digital Block (MCU Interface)

Active Supply Current Icc - - 1.0 mA CLK = 1MHz
All inputs (including CLK) fixed at Vce
Standby Supply Current lccs - - 10 pA or GND.
All outputs open.
Input Leakage Current Ik -10 - 10 HA Vin = 0 fo Vee
Input Low Voltage Vi - - 0.2eVce \
*2 Using low voltage (Vce < 4.5 V)
Input High Vokage ViH (of’éf(,\ég)c.z - - v ¢
Output Low Voltage VoL - - 0.4 Vv loL=25mA
Output High Voltage VoH Vee-0.4 - - Y loH = —400 pA
Analog Block (D/A Converter)

- 1.5 3.0 mA MB88341

Supply Current Ibp No load
_ 12 25 mA MB88342

Resolution 8 - - bit Monotonicity, louT = -0.01 pA

Variation of Linearity - - -

among Channels i3 LSB Monotonicity, No load

Analog Output

12
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MB88341
MB88342

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Clock Low Time tekL (12(%)0) - ns

Clock High Time tokH (12(%)0) - ns

Clock Rise Time tor - ( ‘2&00) ns

Clock Fall Time ter - (1200000) ns

Data Setup Time tocH (13500) - ns

Data Hold Time tcHD (36(?0) - ns

Load Strobe High Time LDH (1583) - ns

Load Strobe Setup Time tcHL ( 12:000) - ns

Load Strobe Hold Time toc (;gg) - ns

DAG Output Settling Time 10D - (3%’0) us No load
Data Output Delay Time too 70 ( 13%00) ns *CL = 20 pF (Min.), 100 pF (Max.)

Please use the value (corresponding CLK frequency = 0.5 MHz) in parantheses when using by low voltage (3 V + 10%).

Figure 9 AC Test Conditions

Device
Under
Test

© Test Point

B 374975k

0010324 469 W
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MB88342

CLK

Dl

AOx

DO

Figure 10 Input/Output Timing

ter tokH tct
—

0.8eVce 0.8+Vco

0.2eVce 0.2eVce

*{ 0.2eVco

0.8*Vce
0.2eVcC,

.8eVcC

0
0.2eVcC

|
tocr || tcHD I

icHL

0.8*Vcc
0.2eVCC

tLoo

Previous Data

0.9¢VcC N
0.1eVoo New Data Valid

{po

0.8+Vce

Previous Data
0.2eVce

New Data Valid

14
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MB88341

MB88342
PACKAGE DIMENSIONS
MB88341-P
20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M02)
- 707998 asa$2D)
ol o B I W e B e B e T— ______
INDEX-1 T
\ O 244+ 010
(6.20£0.25) .300(7.62)
TYP
_.o10t.002

woexs [T LT Lf L W L] o L] o] O

+.012
| o

(0.2540.05)

I ‘_034 +6012
' 086030 U 1274030
0 -0
' X 172(4 38)MAX
— X,
o ‘
1 i I .118(3.00)MIN
~.100(2.54) H .018+.003
> *vp 0.46%0.08) .020(0.51)MIN
.050(1.27)
gy
MAX

Dimensions in
inches (millimeters)

©1991 FUJITSU LIMITED D20003S-3C
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MB88341

MB88342
PACKAGE DIMENSIONS (Continued)
MB88341-PF
20-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-20P-M01)
. .089(2.25) MAX
e 500" 000 (127019 55) ———» (MOUNTING HEIGHT)
.002(0.05) MIN
H H H H H H H H H H—-——T J (STAND OFF HEIGHT)
——“""\l\_
307+.016 .
(7.8020.40)
it 268" 005(6:8025 20)
EEEEEEEEY e
x ﬁ——h— (0.5010.20)
050(1.27) .018+.004 L +.002 +0.05
VP 0 7550.10) [-&-[ Doos0.12)@)| e 006" 005(0.1570 0%
| Details of “A" part |
A : .008(0.20) {
[ ) | =t |
rl — — — T —5{7 I LTy ¥ }
, 15 S 8 S N N G 1 A ' 020(0.50) |
N | ’L 007018 |
| 004(0.10) | I *TMAX I
| - 27068 |
MAX
[&— .450(11.43) REF —————] I -
Dimensions in
©1991 FUJITSU LIMITED F200035-5C inches (millimeters)

16 Bm 3749756 0010327 178 HM

This Material Copyrighted By Its Respective Manufacturer



MB88341
MB88342

PACKAGE DIMENSIONS (Continued)

MB88341-PFV

* 2561.004

20-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-20P-M03)

+.008
049 ~-.004

(6.50£0.10)

LI EEEEE

INDEX

o

252+ 008
(6.4010.20)

IITIELE

> { 020 (MOUNTING HEIGHT)
+U.
(12529 730)
[ £ | .004(0.10)

A—
[~

213(5.40) NOM

©1991 FUJITSU LIMITED F200125-2C

* This dimension does not include resin protruction.

+.004 N '
025610047 ;I 0097500 - 006+ 007 01525.03)
it S i |
(0.6530.12) (0-22f3j8 g)
X Details of "A” part )
' L 004E-004 (STAND OFF X
' . ' [ (0.10%0.10) HEIGHT) :
1 1]
' X
.230(5.85) . :
REF 1 : 020008 :
" 0%010° (0.50+0.20) :
1 1
1 ]

Dimensions in
inches (millimeters)

. __________________________________________________________________
Copyrighted By Its Respective Manufacturer
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MB88341
MB88342

PACKAGE DIMENSIONS (Continued)

MB88342-P

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M034)

+.008 +0.20
fe————— 770 %375 (19.551350)

I W W o W e B W

INDEX-1 T

\ 2441+.010
‘) (6.20+0.29)

woex2 T LT LT LT LT LT L]

+.012
0397y L -°6°tb°12 010%.002
UL (1.52 +g_3o) (0.2510.05)

172(4.36)MAX

.118(3.00)MIN

.100(2.54)

OTYP

050(1.27) .018t+.003
MAX (0.4610.08)

.020(0.51)MIN

Dimensions in
©1991 FUJITSU LIMITED D16033S-2C inches (millimeters)
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mB3838341

m|B88342
PACKAGE DIMENSIONS (Continued)
MB88342-PF
16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M06)
 .089(2.25)MAX
> (MOUNTING HEIGHT)
le— 400938 (10,153 55) — 002(0.05)MIN
| [ (STAND OFF HEIGET)
307t.016 ™
INDEX (7.8030.40)
O 8" (5.30%0.30)
= 1
EEENE St oo
050(1. 018+.004 \ :
°5$$P27L J! o 4510.10)[@1 $.005(0.13)® | e 006 *+90% 0.15252)
. i'_D_eEIs_BFATth_ I f_EEE@FBTp;t— |
f| 7 | .016(0.40)|| | .006(0.15):
—— — — | |
! ik ‘ || — } l ___AAJ: I|
A SRIEIE I T
EIED) | 'L 00e(020), | .
.007(0.18) .007(0.18)
e :350(8.89) REF ——— | MAX | ’L MAX l
| 027(0.68) = ' .027(0.68) Il
.- S TR > S
©1991 FUJITSU LIMITED F160155-2C ﬁﬁi’éﬁiﬂ‘ew@
19
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MB88341
MB88342

PACKAGE DIMENSIONS (Continued)

MB88342-PFV

20-LEAD PLASTIC FLAT PACKAGE

(CASE No.: FPT-20P-MO03)

+.008
N 049 " 'ha4

S
iAAAAARAAS l /TT
N

252+ 008
INDEX (6.4010.20)

*1731.004
(4.4010.10)

| w AL

213(5.40) NOM

ERINEL

004 )

.0256+.0047 o092 - l ‘ « 0067002 (g 15+0.05,
065501 -.001 -0.02
0.6510.12

0.10
©2%g08) .
1 Details of "A” part :
.004t,
='|L :‘: M:(:: (STAND OFF
| 102010 ™ neiGHn)

.230(5.85)
REF

.020%.008
0°1010° (0.50+0.20)

Dimensions in
©1991 FUJITSU LIMITED F20012S-2C inches (millimeters)

*:This dimension does nat include resin protruction.
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