M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

DESCRIPTION
PIN CONFIGURATION (TOP VIEW)
The M&2352 is an integrated circuit semiconductor of CMOS
structure with 12 channels of built-in D-A converters with
output buffer operational amplifiers. Vss
The 3-wire serial interface method is used for the transfer (VrefL)II O 20| GND
format mum wiring. Ao3 [2] 19] Ac2
It is able to cascading serial use with Do terminal.
The output buffer operational amplifier operates in the whole Aot [3 % 18] Ao
voltage range from power supply to ground for both
input7output. rs [4]  p [i7] D
Acs [5 | o [16] cLk
A7 [6] O 5] LD
FEATURES Aos IZ % E DO
+12bit serial data input(3-wire serial data transfer method) -
*Highly stable output buffer operational amplifier allow operation Ao8 E o E Ao12
in the all voltage range from power supply to ground. Aocl0 E R 12| Aol
VDD
(Vrer)lE 11| Vec
APPLICATION Outline 20P4B(P)
Adjustment/control of industrial or home-use electronic 20P2N-A{FP)
equipment,such as VTR camera, VTR set, TV,and CRT 20P2E-A(GP)
display.
BLOCK DIAGRAM
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M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

EXPLANATION OF TERMINALS

Pin No. Symbol Function

DI Serial data input terminal

DO Serial data output terminal

CLK Serial clock input terminal

LD LD terminal input high level than latch circuit data load

Ao

Ao2

Ac3

Aod

Acb

Aoch

8-bit D-A converter output terminal
Ao7

Ac8

Ac8

Aol10Q

Aol

Aol12

Vee Power supply temminal

GND Digital and analog common GND

VoD D-A converter upper reference voltage input terminal

SRR DC @Y E D @@ EE)

Vss D-A converter lower reference voltage input terminal

BLOCK DIAGRAM FOR EXPLANATION OF TERMINALS
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M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

DIGITAL DATA FORMAT
LAST FIRST
LSB MSB
[ Do D1 D2 D3 D4 D5 D6 D7 Da D9 D10 D11
l DAC DATA DAC SELECT DATA—————¢
Do DA D2 D3 D4 D5 D6 D7 D-A output
0 0 0 0 0 0 0 0 {VrefU-VrefL)/256X1+VrefL
1 0 0 0 0 0 0 0 {VrefU-VreflL)/256 X2+VrefL
0 1 0 0 0 0 0 0 (VrefU-VreflL)/2568X3+Vrefl
1 1 0 0 0 0 0 0 (VrefU-VrefL)/256 X4+ Vrefl
0 1 1 1 1 1 1 1 {VrefU-Vrefl)/256 X255+ VrefL
1 1 1 1 1 1 1 1 Vrefl
D8 D9 D10 D11 DAC selection *VrefU=VDD
0 0 9 0 Don't care ViefL=Vss
0 0 0 1 Ao1 selection
0 0 1 0 Ao2
0 0 1 1 Ao3
Q 1 ] Q Aod
0 1 0 1 AoS
Q0 1 1 0 Aob
0 1 1 1 Ao7
1 0 o) 0 AoB
q Q 0 i Ao9
1 0 1 Q Aoio
1 Q 1 1 Aoli
1 1 4] Q Aol2
1 1 0 1 Don't care
1 1 1 0 Don'’t care
1 1 1 1 Don't care
TIMING CHART (MODEL)
MSB LSB

ol DO OGNS OO a4l

o HAUAUALAL

LD

D-A
OUTPUT
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M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage -0.3~7.0 v
VDD D-A converter upper reference voltage -0.3~7.0 v
Vin Input voltage -0.3~Vee+0.3 \';

Vo Qutput voltage -0.3~Vcc+0.3 v
Pd Power dissipation 350({P)/350({FP)/150(GP) mV
Topr Operating temperature -20~+85 °C
Tsig Storage temperature -55~+125 °C

ELECTRICAL CHARACTERISTICS
Digital part(Vce,VrefU=+5V+10%,Voc>VrefU GND VrefL=0V Ta=-20°C~+85°C, unless otherwise noted)
Limits )

Symbol iti

Y Parameter Test conditions Wi, Typ. Max. Unit
Vee Supply voltage 45 5.0 55 A
- CLK=1MHz operation
lec Circuit current loA=0pA 16 3.2 mA
Ik Input leak current ViN=0~Vcc 10 10 HA
ViL Input low voltage 0.2Vce v
ViH Input high voltage 0.8Vce v
VoL Culput low voltage loL.=2.5mA 0.4 v
VoH Qutput high voltage |OH=-400pA Vee-0.4 v
Analog part(Vcc,VrefU=+5V+10% VoczVrefU, Ta=-20°C~+85°C, unless otherwise noted)
Symbol Parameter Test conditions - Limits Unit
Min. Typ. Max.
IDD Current dissipation VrefU=5V, VrefL=0V 1.4 25 mA
Data condition;at maximum current
D-A converter upper reference The output dose not necessarily be the value
Voo voltage range ® within the reference voltage setting range. 3.5 Vee v
The output value is determined by the buffer
R amplifier output voltage range{Vao
Ves D-A converter lower reference P P g ge(Vao) GND Vee3 5 v
voltage range
VAo Buffer amplifier |oA=2100pA 0.1 Vee-0.1 v
output voltage range loA=4500pA 0.2 Vec-0.2
"o Buffer amplifier Upper side saturation voltage=0.3V I 1 mA
output drive range Lower side saturation voltage=0.2V
SoL Differential nonlinearity error VrefU=4.79V -1.0 1.0 LSB
S Nonlineari Vrefl=0.95V -1.5 15
onlinearity error Vee=5.5V(15mV/LSB) LSB
SZERO | Zero code error Without load(loa=+0) 2 LSB
SFuLL Full scale error -2 LSB
Co Output capacitive load 0.1 WF
Ro Buffer amplifier output impedance 5 Q
MITSUBISHI
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M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

AC CHARACTERISTICS(Vce, VrefU=+5V+10%,Vec>VreflU GND VreflL=0V Ta=-20~+85°C, unless otherwise noted)

Parameter Test conditions ; Limits Unit
Symbol Min Typ Max
tCLK Clock "L"pulse width 200 ns
tokH Clock "H"pulse width 200 ns
tcR Clock rise time 200 ns
toF Clock fall time 200 ns
tocH Data setup time 30 ns
fcHD Data hold time 80 ns
toHL LD setup time 200 ns
toc LD hold time 100 ns
fLoH LD "H" pulse width 100 ns
tbo Data cutput delay time CL=100pF 70 350 ns
CL=<100pF VaQ0.54= 4.5V
tLoD D-A output setting time The time until the output becomes the 300 Hs
final value of 1/2 LSB
TIMING CHART
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M62352P,FP,GP

8-BIT 12CH D-A CONVERTER WITH BUFFER AMPLIFIERS

TYPICAL CHARACTERISTICS

LOWER SIDE SATURATION VOLTAGE VS.

UPPER SIDE SATURATION VOLTAGE VS. OUTPUT SINK CURRENT
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