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(10-BIT A-D CONVERTER)

1. GENERAL DESCRIPTION TC35083P

The TCA5083F/F is a high precision,and high
speed monolithic CMOS 10-bit successive
approximation A-D converter with a 10-bit parailal
output or an 8-bit time sharing output, It has a 2
channel analog multiplexer input. Conversion data DIP24 =P =300
may be output in any of three forms depending on
interface requirements. Also, having a built in
oscillator cireuit, the frequency can be set by means
of an external resister (R) and capacitor (C).

TC35083F

2. FEATURES

OHigh accuracy : 1.5LSB MAX, @Ta=-40~B5C S0P24 - F - 4504

[ High speed conversion : 11,5 @ fCKI=2.0MHz

O Single power supply : 5.0V 10% SO Ny 24 [ Voo

U Built-in 2-channel Analog multiplexer RD [ 2 23 [] ckO

O Latched 3-state output WR O3 22 [ (NC)

) Built-in clock oscillation eireuit “;:;:_ E : 21 % :':f::’fm

: 20

[J Zero or full scale adjustment free vr O 6 19 [ 83z

Vino [] 7 18 [] BIT4/12
2.1  APPLICATIONS Agwp [ 8 17 [ BITS

O Industrial Control Instruments Virer [] 9 16 [ ] BITE

O Electrical Wiring Apparatus BIT1 [ 10 15 [] BIT?
BITO [ 11 14 [] BIT8
Vss [ 12 13 [] BIT9

(TOP VIEW)
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SYSTEM DESCRIPTION
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4, PIN DESCRIPTION
PIN.NO. | SYMBOL NAME & FUNCTION
] = [Chip Select]
C Chip select signal input. When low, permits reading and writing.
2 m IHEﬂd] .
Data read signal input. When low, conversion data is output.
3 WR | Lonversion start
Conversion start signal input. Conversion starts on the falling edge.
[Clock Input]
4 CKl Basic clock input for conversion operation.
5 TNTE [E'E:IH? Pl vession s | output. Wh
of conversion signal output. &n conversion i leted, i
low and at the first ir?put Wﬁgr RD, it goes high. on & come - [t goes
[Analog Input]
6 Vini Analog input terminal, On channel | CHS
Input voltage range is from Agnp to Veer.
Vino “L”
7
8 [Analog Ground]
AGND | Agnpdefines the zero lavel of V.
g [Voltage Reference]
VREF | Vper defines the zero level of Vix.
10 BIT1 [Data Output]
Conversion Data Qutput Terminal.
1 BITD
[Digital Ground]
12 Vss  lsystem Ground Terminal. Usually 0.0V.
13 BITS [Data Qutput/ Input]
14 BITB Write mode (WR = “L") 10 to 12 Input mode.
According to MODE, writes the data of
15 BIT7 channel select {CHS) and output control
16 BITE (BUSC, OUTC).
———|READMODE (RD="L") : Outputs the conversion data from BITO to
17 BITS BIT9 according to output control status
18 BITa712 (BUSC, OUTC).
BITO : LSB
19 BIT3I/ N BITY : MSE
20 BIT2/10
[Dl'ul-qdelm thed ite mode (10 to 12)
esign ata write a(l0 to 12).
21 MODE ODE = “L" : 10 input mode
MODE = "H" : 10 to 12 Input mode,
22 (nc) | [Ne connection]
Clock output]
23 CKO Bmin: clock output terminal for conversion.
Power Supply]
44 Voo pply Terminal 5.0V 10%.
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4. PIN DESCRIPTION
PIN.NQ. | SYMBOL NAME & FUNCTION
y = [Chip Select]
C Chip select signal input. When low, permits reading and writing.
2 m IREﬂd] .
Data read signal input. When low, conversion data is output.
3 W | Convesionstart
Conversion start signal input. Conversion starts on the falling edge.
[Clack Input)
4 CKl Basic clock input for conversion operation.
T N
5 of conversion signal output. When conversion i leted, i
low and at the first ir?put Wﬁgr RO, it goes high. on i came - 1t goes
[Analog Input]
6 Vini Analog input terminal, On channel | CHS
Input voitage range is from Agnp to Veer.
Vino “L”
7
8 [Anzlog Ground]
AGND | Agnpdefines the zero level of Vi
g [Voltage Reference]
VREF | Vper defines the zero level of Vin.
10 BIT1 [Data Output]
Conversion Data Output Terminal.
1 BITO
[Digital Ground]
12 Vss  lsystem Ground Terminal. Usually 0.0V,
13 BIT9 [Data Output/ Input]
14 BITB Write mode (WR = “L") 1010 12 Input mode.

_ According te MODE, writes the data of
15 BIT7 channel select (CHS) and output control
16 BITG (BUSC, OUTC).

———|READMODE(RD='L") : Outputs the conversion data from BITO to
17 BITS BIT9 according to output control status
18 BIT4/12 (BUSC, OUTC).
BITO : LSB
19 BITZ/11 BITS : M5B
20 BIT2/10
[DquELm thed ite mode (10 to 12)
2sign ata write e (10 to [2).
21 MODE ODE = “L" : 10 input mode
MODE ="H": 10 to 12 Input mode,
22 (NC) [No connection]
ock output]
23 CKO Emin: clock output terminal for conversion.
Power Supply]
24 Vb pply Terminal 5.0V £ 10%.
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5.2 SYSTEM INITIALIZATION
When CE and WE are set low at the same time, all circuits except the output latch circuit are

reset. If the power is switched “ON" or a wrong operation occurs, reset the system and run at least
one conversion cycle gs a dummy,

5.3 Ato D CONVERSION
TS and WR set low at the same time and write the channel select (CHS) and output eontrel
{BUSC, OUTC) are set according to MODE. The conversion starts at the first edge and after a certain
period, INTR goes low. When TS and FIJ are low, conversion data is output from BITO to § according
to the cutput control,. After conversion is completed and the first read signal (ED) or the first write
signal (WE) goes low, INTR goes high.

_/ _,. sampling Time ._ Comparing Time \ /

Convarsion Time

Sampling Time (Tsamp.) =8fcKi+«
Comparing Time.(Teomp.) = 13/fox;
Conversion Time.(Tc)=Tsamp, + Teomp. a @ Uck

a7
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(D Data Writing
BIT2/10, BIT3/11 and BIT4/I2 go to on input mode according to the MODE, TS5 and WE are
low. Channel select (CHS) and output control (BUSC, OUTC) can be set. 10, I1 and I2 become
the input for the CHS, BUSC and OUTC signals respectively.

# Input mode setting (MODE)

MODE="L" : BIT2/I0 goes to an input mode and sets channel select (CHS). When MODE s
*H* level, BIT2/10, BIT3/11, BIT4/12 are set to the input mode and set the channel select (CHS) and
output contral.

@ Channel Select (CHS)
When CHS is "L" level, VINO is selectad.
When CHS is "H" level, VINM1 is selected.

# Output Contrel (BUSC, OUTC)

BUSC | QUTC OUTPUT MODE
L *1 | 10BIT Parallel Output
L |BBIT Time Sharing Output { At the 2nd Byte : Lower 6Bit="L")
-H H | BBIT Time Sharing Output { At the 2nd Byte : Upper 6BIT="L")
*1: Don't care.

@ Conversion Time (TC)
T5 and WE go low and the sampling of the selscted analog input starts at the first raising
edge of two signals in about 8/fckl (Sampling Time). Next, the actual conversion period occurs,
the analog input level iz converted to digital (Conversion period = 13/fekI).

@ Caonversion Data output
When U5 and BD are low, conversion data is output from BIT0 to BIT9 according to the
setting of the output control.

5.4 CLOCK
The clock input contains an internal oscillation circuit, the
frequency of which is controlled by means of an external resistor
and capacitor which determine the frequency. An external clock 3
ean be input directly to the CEI pin. II«:- 47pF

fox = 1.6MHz

fiopg = 1
1.BRC
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APPLICATION CIRCUIT of 8-BIT TIME SHARING QUTPUT

TC35083P/F

(hA58)

oar

= DEg

= DBES

* DB4

= DAl

(L5B)

I BUSC="H" & BUSC="H"
OUTC= "L" OUTC="H"
TCIS0A3FF 13 {(MSE) TCIS083FF

BITS ﬁ = Davy 8IT9 ::

BITE 1S * DEb BITH 1

BIT? ' RS BITY ”

BIT& 17 = DE4 BiTe -

BITS 18 = Df3 BITS 1

BIT4 s D82 BIT4 19
BIT3 20 *= D1 BIT3

a2 7 D80 BT -:z—

BIT [ {Ls8) BIT1

BITO BITO
G| =

[T o o

DB6,7 15t Byte (2nd Byte ) DB2~7

2nd Byte
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TC35083P/F
6. ELECTRICAL CHARACTERISTICS
6.1 MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Voo Vig =05 to Veg +7 )
input Voltage Vin Vs =05 1o Vpp +0.5 v
Cutput Voltage VouTt Vez =05 to Vpp+0.5 W
Reference Supply Voltage VREF Vg =0.5 to Vpp +0.5 Vv
Analog Ground Voltage AgND Vg = 0.5 to Vpp +0.5 W
Input Current i 10 mA
Power Dissipation Fo 300 (DIF) , 180 (SOF) mwW
Storage Temperature Range Tstg -65 to 150 *C
6.2 RECOMMENDED OPERATING CONDITIONS (Vg5 =0.0V)
TEM SYMBOL COMDITIONS MIN, | TYP. | MAZ. | UNIT
Supply Voltage Voo 45 5.0 55 v
Input Voltage Vin 0.0 - Voo W
Reference Voltage Veer | Acuo =00V 30 | Vpp | Voo ")
Analog Grand Voltage Agup | Vrer=5.0V 0.0 0.0 0.0 v
Vier - Agnp Voltage Vop=5.0V10% 30 | Vpop | Voo v
Clock Frequency fewy  |Voo=50Vi10% 0.4 - 2.0 | MHz
Minimum Clock Pulse Width tw Vpp = 5.0V £10% 0.2 - - -
Operation Temperature Topr |Vop=50VEi10% -40 - 85 “C

na
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6.3. DC ELECTRICAL CHARACTERISTICS (Vpp = 5.0V * 10%,Vs5 =0.0V)
Ta=25'C Taw =401
CHARACTERISTIC SYMBOL COMDITION n ki UMIT
MIM. | TYP, |MaX, | MIN. MAX.
“H level | Poutl <14 Voo = _ [|Voo-o.f
Output Voltage OH Vin=Vss, Voo 0.05 05 Vv
ay o lout]< 1.8
Lo level | yg, L?H”fvﬂ ‘Lm - | 00 jo05| - 0.05
T I|.|I'n = UDD = ﬂ.-q"'f
Holevel | ion |y e Vs, Voo 044) - | - {038 | -
Qutput Current mA
oy VoL =04V
L* level loL ‘H'E.L- Vs, Voo 2.0 - - 1.6 -
J!Hl |-H"H'E| .u.IH z-.u - - I_ﬂ —
Input Voltage CIK Terminal, Vpp =50V | 45 - - 45 _ v
CIK Terminal, Vpp=5.0V | o - 0.5 - 0.5
_ . oy |Vor=Veo,
3-State Disable Current or | VoLeVss - | - |t - £ 10
Digital input Current e §Vin=Vop, - - | +10l - 10 | mi
I Vi =V
Vi =g, WV
on Chasnelnput Current | don  |sampiing Cyde=1250s | = | - | £25)] - | 28
Off Channel Input Current | lofr I'U“ =Vee Vpono +0.5 t5
Operating Consumption . - - - -
Current oo |$arn|:|-hng Cycle = 12.5.5 6.0 7.0 mA
Quiescent Supply Current | Ipps ﬁ“‘:‘:’:w"’%‘; ves - =] - | wo |
Reference Resistor Rpef I 1.9 3.2 4.3 1.6 4.8 kit

Il
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6.4 SWITCHING CHARACTERISTICS ( Vipp = 5.0V £ 10%,Vss = 0.0V, Ta = -40~85°C )
CHARACTERISTIC SYMBOL COMNDITIONS MIN. TYP, | MAX, | UNIT
Output Rise/Fall Time :::": € =50pF - - 100 | ns
Propagation Delay Time :'::‘: C = 50pF - 450 ns
R tpzH C,=50pF - 1
3-State Output Enable Time teat Ry = 1KQ 50 ns
tpHz Cp=50pF -
3-5tate Output Disable Time tri Ry = 1K 250 ns
Minimum Pulse Width twlL) - 100 ns
Minimum Set-up Time ts - 100 ns
Minimum Hold Time th - 100 ns
15t Read tin 500 - ns
Ciny Digital Input - 5 - pF
Input Capacitance Cinz Analog Input (ON) - 70 100 pF
Cina Analog Input (OFF) - 5 - pF
Dutput Capacitance Cour 3-5tate Output - 10 - pF

e
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TC35083P/F

6.4.1 SWITCHING CHARACTERISTIC TEST WAVE FORMS

AN _\t 50% )Ifmn \lqﬁl}ﬁ ,I(Euu
m |
50% 50%

WR
LR

RD A tow - ‘&ﬂm H50%

INTR }Ifsuﬁ \l 50% ﬂa:_

10~2 S0% TSD'H

8ITo~9

toz, L ht;uz.' tpz
QUTPUT 0% 10% 10% 0%

6.4.2 3-5TATE OUTPUT TEST CIRCUIT

-T' Voo 4~ Yoo
RL oLz, wilL
TC3IS0B3P/F m ./::
-r- toHZ, tozH
CL
T ;)l;' Tir

6.5 SYSTEM CHARACTERISTICS (Ta=-40 to B5°C)

CHARACTERISTIC | SYMBOL CONDITIONS MIN. TYP. LA, UNIT
Zero Point Error Ezr Vpp = 5.0V - /4 i1 LsB
Full Scale Error Efs VierF = 5.000V - 14 1 LS8
Nonlinearity EU | fepy= 2.0MHz ~ 1 112 - LSB
Total Error Er - +3/4 1.5 LSB
Conversion Time Te fex) =2.0MHz - " - P

T3



