CMOS DIGITAL INTEGRATED CIRCUIT TC35095P
SILICON MONOLITHIC
R R

TC35095P 8 BIT 8-CH SERIAL I/0 ANALOG TO DIGITAL CONVERTER

GENERAL DESCRIPTION

The TC35095P is a monolithic CMOS 8 bit successive approximation A/D converter with
serial 1/0 and 8 channel multiplex inputs.
Conversion start when CS is set low and start bit ("L" level) and channel select bit
(three bits) are given to serial input DI.
In case that SE is high, as soon as the conversion starts a start bit ("L" level)
appears at serial output DO and 8 bit conversion data (MSB first) and a stop bit ("H"
level) follow continuously.
In case that SE is low, after the conversion is completed a start bit, 8 bit conversion
data (LSB first) and a stop bit appear at DO.
The TC35095P has features of high speed, high accuracy and microprocessor compatible I/0
which make the device well suited to a broad application field such as process and

machine control and automotive equipment.

FEATURES 3
o High 8CCULACY vt vvrrrvensnnnnenssneaens . iZ—LSB MAX
« High speed conversion ....... 35usec MAX @f.p=400kHz
. Single Power supply ......... e reeseraaeae 5V+107
+ Low Power consumption ............. 5mW MAX @T,=25°C
+ Serial 1/0 18
» 8 channel analog multiplex input 1
* Easy interface to all microprocessors
1P18 -P-
. 3-state output DIP18 (DIP18-P-3004)
* Zero or full scale adjustment free
PIN ASSIGNMENT
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT U/
Supply Voltage Range Vpp Vgg~0.5vWgg+7 \Y Arno 8 1 Yoo
5SS SS arm 21 j 17 Cs

DC Input Voltage VIN Vgs-0.54Vpp+0.5 v aryz j 16 DI
DC Output Voltage Vour | Vgs—0.5+vpp+0.5( Vv arns «H j 15 CK
Reference Voltage VREF | Vs5-0.5vpp+0.5| V Arng 50 j 14 5ARS
Analog Ground Voltage Aenp | V85-0.5vVpp+0.5 | V AINs 6: :13 ??

A 7 12 SE
DC Input Current Ity 10 mA ne

A1ny 80 J 11 VRpy
Power Dissipation Py 300 mW ves of 110 AgnD
Storage Temperature Tstg -65 ~ 150 °C

S (TOP VIEW)

Lead Temperature 10sec. T 300 C
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TC35095P
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PIN & FUNCTION

TC35095P

E(I)N SYMBOL PIN NAME & FUNCTION ol symso. PIN NAME & FUNCTION
[ANALOG INPUT] ol a [ANALOG GROUND]
1 Arno | One of Apyg ~ Apyy is selected GND | AgoNp defines the zero level
according to the serial channel of ArN.
select bit app}led on.DI 1n?ut. [REFERENCE VOLTAGE]
Full range of input signal is 11 v .
to be from Aggp to VRgp- REF | Vgpp defines the full scale
G REF of Ay
2 | AN :
[SELECT INPUT]
__ | SE determines the order of
ON DI Serial Data 12 SE output data.
3 Ao Channel | CH2 | CH1 | CHO SE="L" .... LSB first
JE=""H" . MSB first
AINO L L L
A L1l n [DATA OUTPUT]
IN1
13 Do Output data is sent out in
4 AIN3 AIN2 L H L series.
AIN3 L| B | H [SAR STATUS]
ATNG H L L When a start bit ("L" level) is
14| TSEES detected at DI input, SARS is
5 AING AINs H L H set "L" level and conversion
- L starts.
AING H When conversion is completed
Hwyt
Aty H H i SARS returns to "H" level.

6 | AINS {CLOCK INPUT]

15 CK Basic system clock. Duty cycle
is to be 50Z.
[DATA INPUT]

7 ATNG 16 DI For staFtinﬁ Ehe conversion a
start bit ("L" level) and channel
select bit (from CH2 to CHO in
order) are to be applied.

8 [CHIP SELECT]

AN At the falling edge of CS, the
17 Ts device is set staggjby for
conversion. When CS is "H" the
[DIGITAL GROUND] device is reset and all outputs
become high impedance.
9 Vss
18| vpp [Power Supply]
5V + 107

625



TC35095P

e ———————————— —
RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT

Supply Voltage VDD 4,5 5.0 5.5 v
Input Voltage VIN 0 - VDD v
Reference Voltage VREE Vpp=5V, AGND=0V 2.0 VDD VDD v
Analog Ground Voltage AGND Vpp=5V, VREF=5V 0.0 0.0 3.0 v
Voltage Between Vnn=5V+10%

VREF and AGND DD 2.0 VDD VDD \
Clock Frequency fep VpD=5V10% - - 400 kHz
Clock Pulse Width EWEH; VDD=5V+10% 1.00| 1.25 - ks

w(L
Operating Temperature Topr -40 - +85 °C
DC ELECTRICAL CHARACTERISTICS (vpp=5V + 10%, Vgg=0V)
25°¢C =40 ~ 85°C
CHARACTERISTIC SYMBOL TEST CONDITION UNIT
MIN. | TYP. |MAX. | MIN. | MAX.
High Level Qutput v [Igyr|<lua VoD~ | 4 _ Vop- | _ v
Voltage OH | viy=Vss,Vpp 0.05| ‘DD 0.05
Low Level [Tour]<lna
- . . - . \2
Output Voltage VoL ViN=Vss, VDD 0.000.05 0.05
High Level Vou=Vpp-0.4V _ _ _
Output Current Ton ViN=Vss,VpD =0.44 -0.36 mA
Vo1,=0.4V
Low Level Output Current | T, OL 2.0 - - 1.6 - mA
P OL | vinN=Vss,Vpp
. |IOUT'<1HA 0.7 _ _ 0.7 _
High Level Input Voltage| Vg Vour=0.5Y, VDD-0.5V |x Vpp « VDD v
[Toyr!<lua _ 10.3 _ |o.3
Low Level Input Voltage VIL Vour=0.5V, Vpp-0.5V VDD < VDD v
3-State Output Disable Ipy Vou=Vpp or - +0.5 _ i1 uA
Current IpL Vo,=0.0V

. I Vig=V T

Digital Input Current Iiz V%E=OP8VO - 0.3 - +1 WA
VIg=VREF OT

ON Channel Input Current| IpN VipL=0.0V - - +5 - +7 UA
£ p=400kHz

OFF Channel Input Current| I Vu~Vpp or - - |x0.2| - | 1 | wa

OFF VIL=O'OV T -

Operating Current IpD fp=400kHz - - 1.1 - 1.4 mA

Reference Resistance RREF 1.4 (2.6 3.8 1.2 | 4.2 kQ

Quiescent 1 CK=Vpp, Vss - - 1 - | 100 A

Supply Current DDS CS=Vpp !
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TC35095P

SWITCHING CHARACTERISTICS (Vpp=5V+10%, Vgg=0V, Ta=25°C)

CHARACTERISTIC SYMBOL | TEST CONDITION MIN. TYP. MAX. UNIT
Output Transition Time E%EE C1,=50pF - 30 100
tpLH
Propagation Delay Time (CK-Data) tgHL C1,=50pF - 80 250
Propagation Delay Time (CK-SARS) Eghg Cp,=50pF - 80 250
3-State Output Enable Time tpZH _ 30 200
(C5-5ARS, SARS-Data) tpzL | Cp=50pF ns
3-State Output Disable Time tpk Rp =1k - 60 200
(CS-SARS, Data) tpLZ
Minimum Pulse Width (CS) tw(H) Cy,=50pF - 30 100
Minimum Set-up Time (CS, SE, DI)| tg4 C1,=50pF - -10 150
Minimum Hold Time (DI) th C1,=50pF - 10 50
Input Capacitance CIN1 Digital Input - 5 -
Input Capacitance CIN? Analog In(ON) - 5 - "
P
Input Capacitance CIN3 Analog In(OFF) - 5 -
Output Capacitance Cout 3-State Out - 10 -

SWITCHING CHARACTERISTICS TEST WAVEFORM

w(H) tw(L)
CK 7%@\_ CK % _/——Niso%
3 - T
pLH _ pLH
| tg Tg t oHL L pHL
Ts
DI
cK
s

- 0%
SARS 50% N sog 50% K
| Frar - o
_—— Fo— ————
504 ¢
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TC35095P

3-STATE OUTPUT TEST CIRCUIT

T

TC35095P

Ry,

— 1

VoD

tprz tpZL

tpHz» PpzH

SYSTEM CHARACTERISTICS

(Ta=-40 ~ 85°C)

L>Vss
TC35095P

h

CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Zero Point Error Ezr - +1/4 £1/2
vpp=5.0V _ + T
Full Scale Error Epg VREF=5 . 000V +1/4 +1/2 Lo
Nonlinearity Error Err fcp=400kHz - x1/4 -
Duty=50%
Total Error Er Y - £1/6 | +3/4
Conversion Time Ve fop=400kHz - 35 36.5 us
T =£+a O<a< 1
APPLICATION CIRCUIT (EXAMPLE) ¢ fep™ 2fep
5V CPU 6301
L Vpp CK P22 P20~24 Port2
DO PRa
o——]A1No DI P2e
O—— ANl
o Anz BE P20
ANALOG O——AING =
INPUT | O—]AINa P2l
O—]2ams
O—&1s VREF ——0 5000V
O—] A7
AgND
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