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LINEAR IC CMOS

8 BIT 4-CHANNEL D/A CONVERTER
MB86022

CMOS 8-BIT 4-CHANNEL D/A CONVERTER
The Fujitsu MB86022 is a 8-bit 4-channel Digital to Analog Converter which is
fabricated with Fujitsu CMOS Technology. The data latch and output buffer circuitry

are provided on each channel which can operate independently selected by 2bit

data. PLASTIC PACKAGE
DIP-24P-M03
¢ Resolution : 8-Bits (4-channels)
¢ Conversion Rate . 200k sps
o Digital Input Voltage : TTL Level PLI}:SP'I_'I!-% :F‘,\_ﬁé?GE
¢ Power Supply Voltage : +5V
PIN ASSIGNMENT
* Low Power Dissipation : 14mW typ. at +5V (TOP VIEW)
* Each channel operates independently bo Lt 2411 ESET
D1 2 23] PD
¢ On-chip Data Initialization & Power Down Function D2 (3 22[7] Vpp
D3 []4 21[] VR2
¢ Reference voltage mode selection: On-chip or External generation D4 15 20{] VR1
' o D5 (e 19[7 A0
» Easy to take interface with micro processor (Parallel Data Input) Ds [17 18[] AO1
D7 s 17[0 AO2
co Qo 16[] AO3
ct Qo 15[] N.C.
WR 11 14[] AG
TE 12 13[] DG

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fieids.
However, it is advised that normal precautions be 1aken to
avoid application of any voltage higher than maximum rated
voltages to this high impedancs circuit.

Quick Pro™ s a trademark of FUJITSU LIMITED
copyright© 1995 by FUJITSU LIMITED
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MB86022

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating
Parameter Symbol Pin Name Unit
Min Typ Max

Power supply voltage Vbb Vpp GND-0.3 - 7 v
Digital input voltage Vpi All digital input pins GND-0.3 - Vpp+0.3 v
Analog input voltage Vi, Va2 VR1,VR2 GND-0.3 - Vpp+0.3 v
Analog output voltage | Vao AO0,AO1,A02,A03 | GND-0.3 - Voot03 | v
Analog output current lao AQ0,AO1,A02,A03 -10 - 10 mA
Storage temperature Tstg -40 - 125 °C

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

M 3749756 00103L8 790 mm




MB86022

BLOCK DIAGRAM
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MB86022

PIN DESCRIPTION

System [Pin Number Symbol Descriptions
22 Vop Power Supply Voltage 5V
Power —
Supply 13 DG GND for Digital System
14 AG GND for Analog System
23 D Power down control signal pin. The circuit is set power down when this pin goes to “L".

This pin is pulled up by high resistance. TTL interface.

Reset input signal pin. The data at all channels is initialized when this pin goes to “L".
24 RESET | At this time, the D/A output is set at D{A)=128.
This pin is pulled up by high resistance. TTL interface.

12 CE Chip engble signal pin. The data can be written when this pin goes to “L". This pin is
pulled up by high resistance. TTL interface.
— Data write pin. The data from D0 to D7 is written when the rising edge (L — H) of this pin.
" WR TTL interface.
Channel selection signal pin. Channels are selected by following table. TTL
interface.
9 Co
C1 | CO Channel
Digital L L 0
Input L H 1
10 C1 H | L 2
H]H 3
1 Do Data input signal pin. The digital data is read by the channel which is selected by CO and
C1 pins when the rising edge of WR (L. — H), and analog output is shown correspond to
2 D1 that digital code. DO is LSB and D7 is MSB. Code is set at 10000000 when reset. TTL
interface.
3 D2
4 D3
5 D4
6 D5
7 D6
8 D7
Reference voitage (H level) input pin. Vpp is given by internal reference voltage circuit-
ry to this pin when interal reference voltage mode. In this case, the capacitor between
20 VR4 this pin and AG pin is required to limit noise generation. In case of external reference
voltage mode, the reference voltage should be given from this pin.
Analog
Input

Middle point of reference voltage input1pin.

Reference voltage (H level) input pin. - Vpp is given by internal reference voltage cir-
cuitry to this pin when internal reference voltage mode. in this case, the capacitor be-
tween this pin and AG pin is required to limit noise generation. In case of external refer-
ence voltage mode, the reference voltage should be given from this pin.

21 VRz

mE 3749756 0010370 ELLN



MB86022

(Continued)
System | Pin Number] Symbol Descriptions
16 AO3 Analog output pin of channel 3. This pin is set to high-impedance state at Power Down.
Analog 17 AQ2 Analog output pin of channel 2. This pin is setto high-impedance state at Power Down.
Output 18 AO1 Analog output pin of channel 1. This pin is setto high-impedance state at Power Down.
19 AQOO Analog output pin of channel 0. This pin is set to high~impedance state at Power Down.
- 15 N.C. No connection pin

BN 3749755 0010371 245 A




MB86022

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Pin Name Unit
Min Typ Max
Power supply voltage Vop Vbp 4.75 5.0 5.25 "
Digital input voltage Vol Al digital input pins 0 - Vbp v
V4 VR1 1.2 3.75 38 \
Analog input voitage
Vqi+1.2 V1+3.8
VR2 e . i i \
Vo 5 25 5
Ansjdog output load RaL 20 _ _ KO
resistance
AQQ, AO1, AO2, AO3
Analog output load CaL _ _ 50 oF
capacitance
Operating temperature Ta -20 - 70 °C

B 3749756 0OL0372 111 mm
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MB86022

ELECTRICAL CHARACTERISTICS

(Vpp=4.75V to 5.25V, Ta=-20°C to 70°C)

Value
Parameter Symbol Pin Name Conditions Unit
Min Typ Max
Ippt N PD="H" - 28 5.5 mA
Power supply current Voo Io: P
Ipp2 PD="L" - - 0.5 mA
“L” Voltage ViL (o] - 0.8 \
All digital input pins
“H* Voltage v 2.2 - Voo v
Digital 9 '”
input
P “L"” Current IiL . Vpi=GND -10 - 10 HA
DO to D7, WR
“H” Current Iy Vpi=Vpp -10 - 10 MA
Pull up current lpu | PD, CE, RESET | VDi=GND -100 -50 -25 pA
WR “H” Width twHWR WR Ref. to timing chart 200 - - ns
WR “L" Width twLwR WR Ref. to timing chart 200 - - ns
Digital input “L” width | twi grp RESET, PD Ref. to timing chart 500 - - ns
DATA Set up time 1 tsp1 DOto D7, WR | Ref. to timing chart 100 - - ns
DATA Set up time 2 tsp2 Co, C1, WR Ref. to timing chart 100 - - ns
‘CE Set up time tsce ‘CE, WR Ref. to timing chart 0 - - ns
DATA Hold time 1 tHD4 DO to D7, WR Ref. to timing chart 50 - - ns
DATA Hold time 2 tho2 Co, C1, WR Ref. to timing chart 50 - - ne
‘CE Hold time thce ‘CE, WR Ret. to timing chart 0 - - ns

I 374975k 0010373 058 MW
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MB86022

B 3749756 0010374 T94 HA

(Continued) (Vpp=4.75V to 5.25V, Ta=-20°C to 70°C)
Value
Parameter Symbol Pin Name Conditions Unit
Min Typ Max
Rising time 1 1 WR Re. to timing chart 0 - 50 ns
Falling time 1 » WR Re. to timing chart 0 - 50 ns
DO to D7, CO,
Rising time 2 t>  |C1,CE, RESET,| Ref. to timing chart 0 - 50 ns
PD
DO to D7, CO,
Falling time 2 to  |Cc1, CE, RESET,| Ref. to timing chart 0 - 50 ns
PD
Resolution Res - 8 - bits
No external VR input Vop
VaoL1 Input VR1=open (Typ.) -0.1 _— (Typ.) +0.1 \
PUtl vR2=open 4
Analog output AOO code
Min. voltage ' (II))(A): External VR input
VaoLz AO1, VR1=V, (Typ) -0.1 | 2xVo-Vy |(Typ)+0.1] v
AO2, VR2=V»,
AC3 No external VR input
VAOH1 Input $g12=°pe" (Typ.) 0.1 %g—x Vpp | (Typ.) +0.1 v
Analog output code =open
Max. Vohage gég)= \E/)ét?rr{/a' VR input v, _V2
\ =V {Typ.) 0.1 | V4 ————=| (Typ.) +0.1 \Y
AOH? VR2-Vs y 128
Analog input VRj,
resistance Ry VR 30 S0 200 K
Linearity error LE AOO, No external VR input -1.5 - 1.5 LSB
- - AO1 VR1=o0pen
Differential D ' VR2=0pen -1 - 1 LSB
linearity error LE AO2
— Full scale change
Setting time ts AO3 (Ref. to timing chart) - - 5 Hs
8




MB86022

FUNCTION DESCRIPTION

TRUTH TABLE
PD RESET CE WR co,C1 DO to D7 Function
0 X b 4 X - - Power down
1 0 X X - - Initialization
1 1 1 X - No data input No analog output change
1 1 0 | f Channel selectiion Data input Analog output change
Fig. 1 - DATA SET TIMING DIAGRAM
DO to D7 X X X
Co,G1 X X X
CE | |
WR ) )
Data is read. Data is not read.
Analog output is changed. Analog output is not changed.

W 374975, 0010375 g2g |



MB86022

SETTING OF ANALOG OUTPUT VOLTAGE

Data Analog Output Voltage
VR1=Open VR1=V, VR1=V,
D(A)|D7|D6|D5|D4| D3| D2]D1|D0| VR2=Open VR2=0Open VR2=V,
(No external VR input) (External VR1 input) (External VR input)
383 y v, 2V1-Vpp Vb Vi-Va +V
2551 1|11 ]11111]1 512 DD 556 x127+—2-— 128 x127+ V2
382 y v 2xV1-Vpp Voo Vi-Vo +V
25411 |1 |Jt1]1]11}1]1]0 512 DD 255 x126+—2— 128 x126t V2
381 v 2xV4-Vpp Vbp Vi=Vp +V
2531141111 j1]0¢4t1 512 DD L2 DDy 125 4+ 128 x 125 2
256 2
2xV4=Vpp
Voo Voo |— e 20x (D(A) -128) | v4-Vp
515 X (D(A)-128) +—= 256 N 20 158 x (D(A)-128) + V2
257 y v 2xV1-Vop . Voo Vi-Va L v
12911]0]|0}j0]0]0}O]1 512 DD 256+2 128+2
128/ 1lo]o|lofojojo]o Voo Voo, Vz
2 2
255 y v, 2xV4-Vop .y . VoD Vi-Vp -
AN RRRERERERERER R 225 x Voo ag X () +— e XN+ V2
254 , v 2xXV1-VDD _ (_oy ., VDD Vi-Vo
126j0}j1]1]1]1]11]1}]o0 512 DD 256 x{-2) + 2 178 x(-2) +V2
130 x v 2xV1-Vop Voo| Vi-Ve v
2 {[olofofo]o]o]1]o 59X VoD o5 X (-126)+—3 S X (-126)+ V2
129 , v 2xVi-Vop Voo | Vi-Ve -
1 |ojolofofo]o|o]n £52% Voo o5 X (-127) +—== 2 X120+ Ve
olo|lo]lo]o]ojolo}o V—ED- Vpp-Vi ~(V1-V2) + V2
1LSB Voo 2xV1-Vpp ViVp
512 256 128

10

* Code is set at "10000000” when reset mode.
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MB86022

ANALOG OUTPUT VOLTAGE RANGE

Fig. 2 - ON-CHIP REFERENCE VOLTAGE MODE (NO EXTERNAL VR INPUT)
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Fig. 3 - EXTERNAL REFERENCE VOLTAGE MODE
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Fig. 4 - EXTERNAL REFERENCE VOLTAGE MODE
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MB86022

TYPICAL APPLICATION CIRCUIT FOR EACH MODE

Fig.5- ON-CHIP REFERENCE VOLTAGE MODE

DOto D7 <

C0 O—

CONOO LGN =

€1 o—10
CE o—{12

—-©0 RESET
p—=C PD
—_0 45V (VDp)

—0
—0

p AOOto 3
——o0

— N.C.

1

_mF:EmF

(VR1=V4, VR2=1/2xVpp)

Fig. 6 - EXTERNAL REFERENCE VOLTAGE MODE
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MB86022

TIMING DIAGRAM
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MB86022

PACKAGE DIMENSIONS

24-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-24P-M0O3)

o e o W Y e Wt Y Y e I

INDEX-1

N O 260010 300(7.62)

(6.600.25) TYP

NDEX-2 P T T O O L7 LT o LT o G G

+.008 +0.20
11707 545 (29.7275 39) 010002
(0.2510.05)
+.020
03475
050(1.27 >
‘mﬂ“‘" (086 %30
% j\ 172(4.36)MAX
i 3
' 1
I k
i 1 .118(3.00)MIN
100(2.54) P 0507820 l ‘ otatops  O200SDMIN
TYP =
L (.27 f8'5°) (0.4610.08)
Dimensions in
©1991 FUJITSU LIMITED D24017S-3C inches (millimeters)
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MB86022

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M02)

110(2.80) MAX
600+010 (15244025 (MOUNTING HEIGHT)
008 (1524020 .002(0.05) MIN
i % (STAND OFF HEIGHT)
AEHAHHHAAAEE Ve
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e (10.20+0.40) 2624012
209%.012 (9.2010.30)
O/ (7.60%0.30)
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INEEEEEEEE: N
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050(1.27) || -018t.004 g+002 0.05
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je————————— 550(13.97) REF ———————»

©1991 FUJITSU LIMITED F240085-4C

Details of “A® part
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construction purposes

is not necessarily given.

The Information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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MB86022

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Electronic Devices

International Operations Department
KAWASAKI PLANT, 1015 Kamikodanaka,
Nakahara-ku, Kawasaki-shi,

Kanagawa 211, Japan

Tel: (044) 754-3753

FAX: (044) 754-3332

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) 432-9044/9045

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

63303 Dreieich-Buchschlag,
Germany

Tel: (06103) 690-0

FAX: (06103) 690-122

Asia Pacific

FUJITSU MICROELECTRONIGCS ASIA PTE LIMITED
No. 51 Bras Basah Road,

Plaza By The Park,

#06-04 to #06-07

Singapore 0718

Tel: 336-1600

FAX: 336-1609

19502
© FUJITSU LIMITED Printed in Japan
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