C*MOS DIGITAL INTEGRATED CIRCUIT Tc3 5 096P
SILICON MONOLITHIC

TC35096P 8 BIT 4-CH SERIAL I/0 ANALOG TO DIGITAL CONVERTER

GENERAL DESCRIPTION

The TC35096P is a monolithic CMOS 8 bit successive approximation A/D converter
with serial I/0 and 4 channel multiplex inputs.
Conversion start when CS is set low and start bit ("L" level) and channel select bit
(two 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 TC35096P 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
« High accuracy .....coveviiienninninnnnnnn. i%—LSB MAX
» High speed conversion ..... 32.5 us MAX @ f.,=400 kHz
» Single power supply ........ .ottt 5V £10%
- Low power consumption ............ 5 mW MAX @T,=25°C
+ Serial I/0
*» 4 channel analog multiplex input 14
* Easy interface to all microprocessors N
* 3-state output
« Zero or full scale adjustment free DIP14 (DIP1é-P-300)
MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT | pIi ASSIGNMENT
Supply Voltage Range Vpp | Vss-0.5 wVggt? v
DC Input Voltage VIN Vgs=0.5 vvpp+0.5| V o v
DC Output Voltage Vour |Vss-0.5 vVppt0.5( ¥ ;@,;: :i: E?D
Reference Voltage VREF |Vss—0.5 vVppt+0.5] Vv amo s 012 ok
Analog Ground Voltage AGND |Vgg-0.5 AVpp+0.5| V Arny ¢ §11 Sams
DC Input Current IIN *10 v Arnz 5§ 10 Do
Power Dissipation Pp 300 mA Arnz 6 | §o Vrer
Storage Temperature Tstg -65 v 150 °c Ves 7§ §s sanp
Lead Temperature 10 sec. TL, 300 °C (ToP VIEW)
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TC35096P
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TC35096P

PIN & FUNCTION

;;N SYMBOL PIN NAME & FUNCTION E;N SYMBOL PIN NaME & FUNCTION
[SELECT] [ANALOG GROUND]
— SE determines the order of 8 defines the zero level
1 SE output data. Acp AiNi
— of A1N.
SE = "L" .... LSB first
SE = "H" .... MSB first
[REFERENCE VOLTAGE]
[CHIP SELECT] 9| VREF | vggp defines the full scale
At the falling edge of CS, the of Ary.
2 Ts device is set stand-by for con-
version. When CS is "H" the
device is reset and all outputs [DATA OUTPUT]
become high impedance. 10 Do Output data is sent out in
series.
[ANALOG INPUT] [SAR STATUS]
3| ANO | gpe of ArNg VAIN3 1s selected When a start bit ("L" level)
according to the serial channel ____|1is dEtEthd at DI input, SARS
select bit applied on DI input. | 11| SARS [ is set "L" level and conversion
Full range of input signal is ;;zitiénversion is completed
to be from to V . xhen
Aonp REF SARS returns to "H'" level.
4 1 A
- [CLOCK INPUT]
ON DI Serial Data 12 CK
Channel [ g1 CHO Ezsig ﬁzs%gg clock. Duty cycle
5 AN2 -
AINO L L
T NPUT
ALNL L 1 [DATA T 1
For starting conversion, a start
ATN2 H L 13 DI bit ("L" level) and channel
6 AN3 select bit (from CHl to CHO in
AIN3 H H order) are to be applied.
[DIGITAL GROUND]
7| Vss | vy [POWER SUPPLY]
5V £10%
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TC35096P

L, .

RECOMMENDED OPERATING CONDITIONS (vgg=0V)

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vpp 4.5 5.0 5.5 v
Input Voltage VIN 0 - VDD v
Reference Voltage VREE | VDD=5V. AGND=0V 2.0 VDD Vpp \'
Analog Ground Voltage Acyp | VDpp=5V, VREE=5V 0.0 0.0 3.0 v
Voltage Between Vggp and AgND Vpp=5V +10% 2.0 Vopp VoD v
Clock Frequency fcp Vpp=5V +10% - - 400 kHz
Clock Pulse Width 5383 Vpp=5V *+10% 1.00 | 1.25 - us
Operating Temperature Copr -40 - +85 °C
DC ELECTRICAL CHARACTERISTICS (Vpp=5Vi1l0%, Vgg=0V)
25°C -40n85°C
CHARACTERISTIC SYMBOL TEST CONDITION UNIT
MIN. | TYP.|MAX. | MIN. | MAX.
I <lpA Vpp— Vpp-
1t | Tout| DD _ | Vvop-| _
High Level Output Voltage| VOH VIN=VSS’VDD 0.05 Vpp 0.05 v
Low Level Output Voltage | Vo | Jlour|<lvA - |o0.00l0.05| - |o.05] v
Vin=Vss:Vop
High Level Output Current| Igy Vou=Vpp-0.4V —0.44| - - |-0.38] - mA
Vin=Vss: Vop
Vor=0.4V
Low Level OQutput Current I 2.0 - - |1.6 - mA
OL | vin=Yss,Vpp
| Iout|<1uA 0.7 0.7
High Level Input Voltage VIH Your=0.5V, Vpp-0.5V _ - |xvpp - \'
xVpp
| Tour| <lua 0.3 0.3
Low Level Innut Voltage Vit Voyp=0.5V, Vpp-0.5V ~ lxvpp XVDp v
3-State Output Disable Ipn VOHiVDD or _ +0.5 B +1 A
Current IpL Vor,=0.0v
Digital Input Current Imn Vig=Vpp or - (0.3 - +1 HA
IIL VIL=0'0V
VIn=VREF or
ON Channel Input Current | Igy V1L=0.0V - - +5 - 7 HA
fop=400kHz
Vig=Vpp or _ _ _ +
OFF Channel Inoput Current| IgpFf VI1=0. 0V +0.2 1 LA
Operating Curreunt Inp fcp=400kHz - - 1.1 1.4 mA
Reference Resistance RREF 1.4 | 2.6 | 3.8 |1.2 | 4.2 ki2
i CK=V v
Quiescent IDDS - DD» YSS - - 1 - 100 LA
Supply Current CS=Vpp
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TC35096P

SWITCHING CHARACTERISTICS (Vpp=5V+1l0%, Vss=0V, Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
t
Output Transition Time TLH CL=50pF - 30 100
CTHL
Propagation Delay Time (CK-Data) Eggg C1,=50pF - 80 250
Propagation Delay Time (CK-SARS) Eglﬁg Cy=50pF - 80 250
3-State Qutput Enable Time tpZH 30 200
(CS-SARS, SARS-Data) tpZL CL=50pF .
n
3-State Output Disable Time tpHZ Rp=1ki 60 200
(CS~SARS, Data) tplZ -
Minimum Pulse Width (C8) tw(d) | CL=50pF - 30 100
Minimum Set-up Time (C—S‘, Eﬁ, DI) tg Cp=50pF - -10 150
Minimum Hold Time (DI) th Cy=50pF - 10 50
Input Capacitance CiNl Digital Input - -
Input Capacitance CIN2 Analog In(ON) - 5 - .
Input Capacitance CIN3 Analog In(OFF) - 5 - P
Output Capacitance Cout 3-State Qut - 10 -
SWITCHING CHARACTERISTICS TEST WAVEFORM
Sw(H) tw(L)
CK (5 0%
|
tpLHE
tpHL
s 50%
DI
CK
cs
T ZH ot o | tpuz
— T T
SARS (505 50% ¥
|, tean ot UTLH, 'THL
ST ¥ L]
Do 50% ’
Y 10%

633



TC35096P

3-STATE OUTPUT TEST CIRCUIT
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SYSTEM CHARACTERISTICS

(Ta=-40~ 85°C)
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CHARACTERISTIC SYMBOL| TEST CONDITION MIN. TYP. MAX. UNIT
Zero Point Error Ezr - +1/4 £1/2
VDD=5 Y - +
Full Scale Error Epg VRpp=5. 000V +1/4 +1/2 » LSB
Nonlinearity Error ErL1 fcp=400k}{z - +1/4 -
Total Errow ET Duty=50% - +1/4 +3/4
Conversion Time Tc fcp=400kHz - 32.5 34 us
APPLICATION CIRCUIT (EXAMPLE) Te=fdsa 0<a<ps
sV CPU 6301
L VDD CK P22 P20~24 PortR
el P23
o——| A1no DI P24
SE P20
ANALOG : A1 TS Pzl
INFUT | o——JANg
o—]arnz Vg f—O0 5.000V
ri Vss AQND 1
TC35096P




