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BINARY OUTPUT ADCs
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FEATURES
m High Accuracy — Up to 12 Bit Resolution With
<+1¥/2 LSB Error
m Monotonic Performance — No Missing Codes
m Monolithic CMOS Construction Gives Low Power
Dissipation — 20 mW Typical )
m Contains All Required Active Elements — Needs
only Passive Support Components, Reference
Voltage and Dual Power Supply
m High Stability Over Full Temperature Range
— Galn Temperature Coefficlent Typically
<25 ppm/°C.

— Zero Drift Typically <30 uV/°C

— Differential Non-Linearity Drift Typically
<25 ppm/°C

m Latched Parallel Binary Qutputs

u LPTTL,74LS, CMOS Compatible Outputs and Con-
trol inputs

m Strobed or Free Running Conversion

= Infinite Input Range — Any Posltive Voltage Can Be
Applied Via a Scaling Resistor

Test Circuit
0.14F
5V
, =" |
col:"JTE':s‘l%N 2 * Vpo BINARY CUTPUTS
15
JL - ™
MR TupF
210pF
N = 1A RS, 0P AMP convRoL couRTERs LATCHES 12817
1000 L] + LOGIC - ot 10-BiT
+5V A _..l—o
100K < 11
20K S A+ S 126170
1.6K0 :E = 4 ‘ 8703 8704 2705
-tV facs | e :; BUSY
) o2 ve o {ADAIAVAID,
13 19 17 -I-z.o
-ZWA* ;;‘ﬁ:n RpIAS S 100K =
{Nots 1}
23%7 H'i).luF
soka v I
VRer
2.
Note: y " . -
1. Any VRer greater than -1 V can be used. Bart No. Raoy Cinr Zeoro Offset Spec
ViEr TSC8703 1.8 k(} 68 pF £80 mV
RRer = 20,8 TSC8703 10kn  33pF +50 mV
For example with Vagr = -5 V, Rrer =250k, 1SC8704/8705 1.0k 68 pF £50 mv
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BINARY OUTPUT ADCs
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GENERAL DESCRIPTION

The TSC8703/8704/8705 are 8/10/12 bit mono-
Ithic CMOS analog-to-digital converters. Fully self-
contained in a single 24-pin dual in-line package, each
converter requires only passive support components,

reference and power supplies.

Conversion is performed by an incremental
charge balancing technique which has inherently high
accuracy, linearity and nolse immunity. An amplifier
integrates the sum of the unknown analog current and
pulses of a reference current, and the number of pulses
(charge increments) needed to maintain the amplifier
summing junction near zero Is counted. At the end of
conversion the total count is latched into the digital
outputs as an 8/10/12 bit binary- word. The Output
Enable control switches the -outputs to a high impe-
dance or off state when held high. The off state allows

bus organized output connections.

Pin Configuration

BIT 11 (MSB FOR a1os;|j 1 o’/ 2 [] cUTFUTENRBE
siri0 ]2 23 [ ] DATAVALID
BiT9 (msa ForeTo4l |3 221 ] Busy
R!
eira[]4 " ~‘ 21 ] INITIATE CONVERSION.
81T 7 (Mss FOR 703} | 5 20 | ] GND
DIGITS ave {6 19 voo
out
mirs []7 18] vss
eira |8 1711 1g1as
sraf_]e 18 [ ] zero apwst
mir2 [ 10 16 [] AMPLIFIER OUT
ev1 [ n T U]
it oise) (] 12 13 [ iper
Note:
Do not make connectlons to pin 1,2, 3 or 4 on 8703; pin 1 or 2 on
8704. These pins are Internally connected.
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Ordering Information

Reso« Conw. Temp.
Part No. lution Time Package  Range
TSC8703C &Bit 125 mSeo Plaslzi:- g:; Tﬁ)"(g
TSCH7O3CL - &-Bit 125 mSeo i Al
TSCETOIBL BBt 12mSe0  rtn oo
TSCB704CJ 10-8t 50 mSeo Plas‘?:‘;:: ‘f,%}g
TSCB704CL 0Bt 50mSec  Cari® "_“1;%,'8
TSoETMBL 108t SOmSec e -85°0 10
T5C8705CY 1281t 20 mSeo Plast?:-;:: Tot
TSCOTOSCN  12-Bit  20mSes om0
TSC8705BN 12-Bit 20 mSec C:r;:ii: A

Devices with MIL-STD-883 ﬁoceulng

TSCO703BL/B8 6Bt 125 mSec b “S¥O10
TSO87048L/683  10-Bit 50 mSeo 2 e
TSC8705BN/883 12-BIt 20 mSec C:;:'l'c' A

Handling Precautions

The 8700 series are CMOS devices must be
handied correctly to prevent damage. Package and

_store only in conductive foam, anti-static tubes or other

conductive material. Use proper anti-static handling
procedures. Do not connect in circuits under “power
on” conditions, as high transients may cause permanent
damage. -
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TSC8705

Absolute Maximum Ratings

Storage Temperature ,.......
Operating Temperature
(BL, BN} cveveiane.

(CL) Package ....vovsvnvnsrersnes

(CJ) Package ....coveiceienrennnens
VDD =VES tvvinrninnracennconscnsnens

veverseas ~65°Cto +150°C IREF

-55°C to +125°C
. -40°C to + 85°C
<, 0° to +70°C
T [ A

IIN «oonene

Digital input Voltage ...

Package Dissipation
Lead Temperature .........
(Soldering, 10 seconds)

R R R R R P RN

fertesenreens

Operating Vpp and Vss Range .

Casresassetrrsateeneranene

seetesssaeret et saaan

+10 mA
*+10 mA
-0.3 to Vbp t0.3 V
ieeera 35VIOTYV
500 mW

300°C

Electrical Characteristics: uniess otherwise specified, Voo = 5 V, Vgs = -5 V, VaND =0, VRer = -6.4 V, RaiAs =
100 kQ, test circult shown. TA = 25°C unless Full Temperature Range is specified (-55°C to +125° C for BN and BL package,
-40°C to +85°C for CL package, 0° to 70°C for CJ package).

7 CJ/CN BN/BL
PARAMETER CONDITIONS DEFINITION MIN TYP MAX MAX UNITS
couracy
Resolution Binary Word Length
. Accuracy Of Digital Qutput
TSC8703 8 — —_ — Bits
TSC8704 : 10 — - - Bits
TSCB8705 12 - —_ — Bits
Output Deviation From Straight
Relative Accuracy Line Between Normalized - +1/4 +{/2 +1/2 LsB
Zero and Full-Scale Input
TSC8705CJ (Only) - 1.0 +1.5 LsB
Differential Deviation From 1 LSB
. Non-Linearity Between Transition Points - /e x2 =2 LS8
Differential Full Variation in Differential
_Non-Linearity Temperature Naon-Linearity Dus To — +25 +5 +5 ppm/°C
Temperature Drift Range Temperature Change
Gain Variation From Exact A (Compen- % of
Variance sate By Trimming Rin or RReF) 2 5 5 Nominal
Gain Full Variation In A
Temperature Temperature Due To — +25 +75 +80 ppm/°C
Drift Range Temperature Change
210 O N=0 ~ Correction at Zero Adjust to Give
ero Offset GINT = 68 pF Zero Output When Input Is Zero _ .
(TSC8703) Rapy = 1.6 ki Integration Cap. = 68 pF 80 80 mv
See Test Circuit, Rapy = 1.8 k}
IN=0 ) Carrection at Zero Adjust to Give
Zero Offset CINT =33 pF Zero Qutput When [nput 18 Zero _
(TSC8703) RADs = 1.0 k) Integration Cap. = 33 pF 0 #5050 mv
See Test Circuit. RAps = 1.0 k1
iN=0 Correction at Zero Adjust to Give
Zero Offset ;
- CinT = 68 pF Zero Output When Input |1s Zero
gggg;%; Bapy = 1.0 kit Integration. Cap. = 68 pF 10 50 50 mv
See Test Circuit, Rapy =10k}
Zero Temperature Full Temperature Variation in Zero Offest Due to
Drift Range Temperature Change 3 £ 8 ppm/°C
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Electrical Characteristics (Cont.)

28E D WM 8917kL02 0005548 3 M

BINARY OUTPUT ADCs
T-87-10-0/

: - CJ/CN BN/B ]
PARAMETER CONDITIONS DEFINITION MIN TYP MAX MAX UNITS
Analog Inputs

R Full-Scale Analog Input Current _ _ _
Iin Full-Scale To Achieve Specified Accuracy 10 A
IReF Reference Current Input To _ .20 . _ A
(Note 1) Achieve Specified Accuracy b
D'S:;'u','“p“" Full Temperature Logical 1" Input Threshold a5 _ _ _ v
Range For Initiate Conversion Input ’
3 Full Temperature Logical “0” Input Threshold — -
Vin Range For Initiate Conversion Input 15 15 v
Propagation Delay
Output Enable CL =100 pF, RL=1 K0 TeLH, TPHL —_ 500 — 1,000 ns
Digital Quiputs OE=35V,
lo(oFF) 04V<Vg<24 Off-state Qutput Current — 0.1 +10 +10 pBA
Full Temp. Range Logical “1" Qutput Voltage 45 _ . v
Vour'" Tout = -10 pA For Diglts Out, Busy, and 04 - - _ v
lout = ~500 uA Data Valid Outputs o
Full Temp. Range Logical “0" Output Voltage
Vour” Vpp =475 V For Digits Out, Busy, and - - 04 04 v
lour = 500 xA Data Valid Outputs
Dynamic . .
Conversion Time Full Temp. Range g:n?p'?:tgu:\r/%’ é%ﬁ:;g{;" One
: TSC8703 —_ 1.25 1.8 1.8 ms
TSC8704 —_ 5 8 6 ms
TSC8705 - 20 24 24 ms
Conversion T8C8703 565 800 - —  Conv'ns
Rate in VINTcOnV =+86V TSC8704 167 200 — - per
Free-Run Mode TSC8705 42 50 -_ - Second
Minimum Pulse Width _
for Initiate Conversion Full Temp. Range 800 - B ns
Supply Current )
I(EI/)NQFS";Z?(ZZ";) Full Temp. Range Current Required From Positive - 1.4 25 35 mA
{J Package) VINT conv = 0V Supply During Operation — 1.4 5.0 mA
FSNQ#LEGSI:::;;) Full Temp. Range Current Required From Negative — -1.8 -2.5 -3.5 mA
{J Package) VINIT CONy = 0V Supply During Operation - -1.6 -5.0 mA
Supply Sensitivity Voo :1V,Vss 1V e ians Chinga ™ — 05 10 #10 %V
= - Change In Full-Scale Gainvs Supply _
IVool=IVss|=8V£1V  yoyane Changefor Tracking Supplies 005 0.1 04 ik
NOTE:

Tin and Jrer pins connect to the summing Junction of an operational amplifier.
Voltage sources cannot be attached directly but must be bulfered by external

rosistars. See Test Circult,
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Circuit Description

During conversion the sum of a continuous current liy and
pulses of a reference current |reF is integrated for a fixed
number of clock periods. IiN is proportiona!l to the analog
input voltage; IRer is switched in for exactly one clock period
just frequently enough ta maintain the output of the integra-
tor near zero. Thus, the charge from the continuous hn
current is balanced against the pulses of Irer current. The
total number of Irer pulses needed during the conversion
period to maintain the charge balance is counted, and the
result (in Binary) is latched into the outputs at the end of the
canversion,

The converter contains two counters and a clock in addition
to an operational amplifier, comparator, latching output
buffers and housekeeping logic. One counter is a clock
counter which (after a reset pulse) starts counting clock
pulses; when the required count is reached, the clock coun-
ter generates a pulse to start the end-of-conversion routine.
The other counter is a data counter, which is reset synchron-
ously with the clock counter gnd counts the number of times

Timing Dlagrams (Rise, fall times = 200 ns typ., GL = 50 pF)

the IRer current is switched into the summing input of the
amplitier during the period defined by the clock counter,

When the Initiate Conversion input is strobed with a positive
signal, the busy line latches high and a 10 us (times given
are approximate) start up cycle begins. The integrating
capagcitor is discharged and both counters are reset during
this start up period. Converslon begins at the end of the reset
pulse and ends with a pulse generated either by the clock
counter or by an overfiow condition in the data counter. This
pulse disables further inputs into both counters and triggers
a 10 us shutdown cycle. During the shutdown cycle Data
Valid goes low for 5 us. This binary sequence is shown in the
timing diagrams. Busy is true high, and when the circuit is
busy, Initiate Conversion has no effect and ray be high or
low. Data Valid is also true high. The data from a ¢conversion
remain valid for as long as power is applied to the circuit or
until Data Valid falls atthe end of a subsequent conversion, at
which time the output data are updated to reflect the latest
conversion. .

v CLOCKED MODE FREE-RUN MODE
W / F 3
INITIATE
. 7 DON'T CARE:
.o cohveRsioh /] // V2222
v :
i I =~ | O ( (
Vou \—Q k——-/ \—.—
Vg =y ——— S
pATA O / /
vALID
VoL .
Vor e . .
o1{c]} ) oH ZDATA: /7 DATA.
ouT v CHANGING CHANGING:
oL 3 £ 2
RECYCLE
* Busef fo—500M <+ CONVERSION TIME——~{=— TIE "~
*2.8u3
e CONVERSION TIME
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1TELEDYNE COMPONENTS
- 190BIUS

TSC8704
TSC8705

T-51-/0-D/

Pin Functions
Initiate Conversion Input

Accepts CMOS and most 5 V logic inputs. Applying a logic
“4" 1o the Initiate Conversion pin initiates the A/D conversion
cycle. Once conversion has been Initiated, the cycle cannot
be Interrupted, and the Initiate Conversion pin is disabled
until converslon Is complete. Two modes of operation are
permitted, clocked or free-running. For clocked operation
the initlate Conversion input is held at fogie “0” for standby
and taken to loglc “1" when a converslon is desired. For free-
running operation the Initiate Conversion pin is connected to
Voo or similar permanent logic “1" voltage.

Busy Ohiput

A digital status output which is compatible with CMOS logic
and low power TTL (can sink and source 500 uA). A logic “1"
output on the Busy pin indicates a conversion cycle is in
process. A loglc “1” to logic "0" transition indicates that con-
verslon is complete and the result has been lafched at the
Digits Out pins. A logic “0" to logic “1" transition indicates a
new conversion cycle has been initiated. If the device is
operating in the free-running mode, the Busy output will
remain low for approximately 2.5 us, marking the completion
and inltiation of consecutive conversion cycles.

Data Valid Output

A digital status which is compatible with CMOS logic and fow
power TTL (can sink and source 50 uA). A logic 1" output at
the Data Valid pin indicates that the Digits Out pins are
latched with the result of the last canversion cycle. The Data
Valid output goes to logic “0" approximately 5 us before the
completion of a conversion ¢ycle. During this 5 us interval
new data is being transferred to the Digits Out pins, and the
Digits Out are not valid.

Digits Out
(Bit 0, Bit 1, etg.)

The binary digit outputs which are the resuit of the A/D con-
version, These outputs are CMOS logic and low power TTL
compatible.

Applications Information
Input/Output Relationships

The analog input voitage (Vin) s related to the output by the
transfer equation:

VIN* A + RRer
RIN * VREF

Digital Counts =

A = 528 for 8703
A = 2064 for 8704
A = 8208 for 8705

where Digital Counts is the value of the binary output word
presented at Digits Out pins in response {0 Vin.

The digital output code format is as follows:

Analog Digital
Input Output
MSB LSB
Vin < Full-Scale 1...111...1
= Full-Scale -1 LSB 1...111,..1
=1LSB 0...000...1
<0 0...000...0

Two's complement coding can be generéted by inverting the
Most Significant Bit (MSB) signal.

External Component Selection

Obtaining a high accuracy conversion system depends on
the voltage regulation of VRer and the thermal stability of RiN
and Rrer. The exact dependence Is given by the transfer
function, System accuracy also depends, to a lesser degree,
on the voltage regulation of Vpp and Vss. The supply con-~
nections Vop and Vss should have bypass capacitors of value
0.1 uF or larger right at the device pins.

Rin, Rer

Values of these components are chosen to give a full-scale
input current of approximately 10 «A and areference current
of approximately -20 uA.

ViN Full-Scale
10 uA

VRer
~20 pA

RinN = RReF =

Examples:

Rmal‘{_=1 MQ RREF = 84V —300k0
10 uA -20 pA

Note that these values are approximations, and the exact
relationships are defined by the transfer equation. In prac-
tice, the value of RiN typically would be trimmed using the
optional gain adjust circuit to obtain full-scale output at Vin
fuil-scale (see adjustment procedure). Metal film resistors.
with 1% tolerance or betfer are recommended for high accu-
racy applications because of their thermal stability and low
noise generation.

ReiAs

Specifications for the 87XX are based on Raias = 100 kQ}
+10% unless otherwise noted. However, there are instances
when the designer may want to change this resistor in order
to affect the conversion time and the supply current. By
decreasing Reias the A/D will convert much faster and the
supply current will be higher. (For example: When Rsias is
20 k the conversion time Is reduced by 1/3, and the supply
current will increase from 2 mA to 7 mA.) Likewise, if the
RalAs is increased the conversion time will be longer and the
supply current will be much lower. (For example: When Reias
= 1 mQ the conversion time will be six times longer, and
supply current is now reduced to .6 mA). For details of this
relationship refer to AN9 typical performance curves.
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Applications Information (Cont.)

RpampP

Exact value not critical but should have a nominal value of
100 N £10%. Locate close to pin 14.

Coamp

Exact value not critical but should have a nominal value of
270 pF +20%. Locate close to pin 14.

CiNT

Exact value not critical but should have a nominal value of
68 pF £ 10%. Low leakage types are reacommended, although
mica or ceramic devices can be used in applications where
their temperature limits are not exceeded. Locate as close as
possible to pins 14, 15. For the TSC8703 CiNT =33 pF is ade-
quate with Raps = 1 k(.

VREF

A negative reference voltage must be supplied. This may be
obtained from a constant current source circuit or from the
negative supply.

TSC8705

Voo, Vss

Power supplies of £5 V are recommended, with 0.05% line
and load regulation and 0.1 uF decoupling capacitors.

Adjustment Procedure

The test circuit diagram shows optional circuits for trimming
the zero location and full-scale gain. Because the digital out-
puts remain constant outside of the normal operating range
{i.e. below zero and above full-scale), itis recommended that
transition points be used in setting the zero and fuli-scale
values. Recommended procedure is as follows:

® Set the initiate conversion control high to provide free-run
operation and verify that converter is operating.

® Set VIN to +1/2 LSB and trim the zero adjust circuit to
obtaina 000 ...000...t0 000, .. 001 transition. This wiil
correctly locate the zero end.

® For full-scale adjustment, set ViN to the full-scale value
less 1 1/2 LSB and trim the galn adjust circuit for
aiit..,110to 111... 111 transition.

N adjustments are performed in this order, there should be no.

interaction and they should not have to be repeated.

TSC8705 Interface to MC6821 PIA

viaisy
1 I 18
AlS —Do—— CA1 DATAVALID —
2 i Weesn e ~T 2] sranr eapt
— A2 CONVERSION o
Io?:em M —-| >°__wo A H ﬁ,",ﬁ'i-m
£
#PROCESSOR 0 Rst PORTA ( BIT 1-8 B1-88 2200t
Al RSO N nan
. T8C8706 1000
A
70 8809 IRQA PORTB ( aTg-12 | 6e-B12
IrERAGeT N 2

38 7
100k
Vaer V= -8V

j
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TSC8705
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D

B 4517L02 0005592 5 IR
BINARY OUTPUT ADCs
T-5/-10-0/

Application/Design Circuits _
Bipolar Operation (+ and -Inputs)

*Optlonal visual indication of negative input
NOTE: Values for R should be betwesn 10K and 100KQ

+5V
RREF
13 ———————
—~VRer MWN— [ QP ..r
i
T hcaae ==
Rin |
AAA— L T 1
CINT ! i
-— : 1
R %Ry
'AVA' AvA'A' 11 - L — _r—\ ~ L
18 [ >t
< ( Se==t,
3000<¢  Rpoamp v
1N4148 < ¢
(3 -
w\w‘. A ECDMP Tsoargseaies
EEPE t l N <
SIGN BIT
R LOGIC OUTPUT
Vin WA (t=+,0=—)
N N2222
741 OR OR EQUIV.
L EQUIV. L

Absolute Value Circuit With Sign

8-Bit Microprocessor Interface

ViN —MA—

”»

TSCB703
8BITA/D

INITIATE

ENABLE CONVERSION VALID BUSY

DATA

!

|

|

DATA /0 BUS

8BIT
MICROPROCESSOR
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TYPICAL PERFORMANCE CURVES
CONVERSION TIME

10

NORMALIZED
CONVERSION'TIME "

-q'

. NORMALIZED
CONVERSION TIME -

10

IpD, issimA)

-k b bk b ok

vs Rpjas.

CONVERSION TIME

. vs TEMPERATURE
—FTH A 1.4
T T 10770 LN | l | |
—TA = 25°C 13}-Vpp = 5V
| VpDp = 5V Vss =-5V
|- _Vgg =—-5V w 1.2
4/ a g )
7 o ; 1.1
/ : 30 L1
ga 1 L
- —
- T W 1
- ez
]
3]
) 4 -
10K 100K iMm -56-25 0 25 50 75 100 125
RBIAS(OHMS) TEMPERATURE (°C)
CONVERSION TIME -7 -7 SUPPLY CURRENT
vs SUPPLY VOLTAGE vs SUPPLY VOLTAGE
i T g B
s X TA = 25C—] — Ta = 26°C
g \ ]
4 \ g ’ A
0 % 4 .4
.9 @ 7
Caf g 3 A
6 ] £ Lf
.5
4 1 /l,
2 3 4 5 6 7 8 0
2 3 4 5 6 7 8
VDD =Vgs(VOLTS)
Vpp = Vss(VOLTS)
SUF’.PVLSYRCURRENT SUPPLY CURRENT
BIAS vs TEMPERATURE
2.2 . ! !
VoD = 5V
- V ="-58V
I C A s§ =
~J g N
N 3 ] \
H o 18 : N
——TA = 25°C i 4 . \\\
VDD = 5V 2 s —
| _V§s =-5V
1.4
10K 100K ™ ~56-25 0 25 50 75 100 125
RpiAs(OHMS) TEMPERATURE('C) -

8-139



"TELEDYNE COMPONENTS 28E D WM 8917L02 00055494 9 M

TSC8703 BINARY OUTPUT ADCs
TSC8704 T-51-10-01
TSC8705

TYPICAL PERFORMANCE CURVES )
OUTPUT SOURCE CURRENT _ OUTPUT SOURCE CURRENT

vs TEMPERATURE 8 vs SUPPLY VOLTAGE -
Vpp = 7V
5 Tead 7 -~L.... Vss =—7V
—~ 45 -~ 8 Vpp = 5V—
2 JUSNNR 2 Vss =-sv [N
o 4 2 5 N
s N N g a5y~ | N
2 . 2 ,|__voo=asv
3 125'C \ \ z ___Vgg =-3.6V
® 3 —vpp= &V [ > 3 F
25 |—Vss = -6V 2 \
2 i 1 \ |
K| 1 10 o 1 10
-loH(mA) loH(MA)
OUTPUT SINK CURRENT : OUTPUT SINK CURRENT
vs TEMPERATURE 5 vs SUPPLY VOLTAGE
1.5 VDD Py :z i vl l | Islvl
Vss =— Do =
1.25 l ﬂ” 1.25 _'VSS =-—|5V
) 25°C % A
A PRy 5 [ Vop=-asv
o 12sc | [l [-s5c ) | vss =-3.5V /
Z 75 2 s
g /] /S
2 3 /
5 r / > 5 / N
— 25 :: : 25 o Aop = T
< = -
0 - 0 % i Vss = A
a 1 10 a 1 10
loL(mA) ' loL(mA)
TRI-STATE PROPAGATION
EARITY vs
LINEARITY IREF DELAY )
. TTT T 13
P AL, ’ i
& F . 1.2
q 2 68pF 3 h{:,’_. o 7
z 150pF LA P H] g 1 L/
Q 1 $ant 300pF e :
- 5 | J9PTH ag 1.0
150pF ]
z 2 LT z 7
300pF
P N oy
- ~65-26 0 25 50 75 100 125

2 5 10 20 50 100 200 500

TEMPERATURE (*C|
IREFUA) ¢o
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Application/Design Circuits (Cont.)

Relerencer Voltage Supply

45V 18%

joms
:=E .

2V Refarence Voitage Using Voitages Derived from 8080A uP,

N & . TORREr (100K0)
>._L_>' REF
FOR 8700 SERIES

75mA NAAL
é s
1NS28 "
- TSC901
24KQ

—o0 -5V 15%

J—: 0.1:F

333xn

_Package Information
24-Pin Plastic Dip (J Package) 24-Pin Ceramic Dip (N Package)
(Package #12) (Package #13)
r PINY Ead 13
4 ‘ 1
‘ |' T
VVVVVVVVY VYUY
;‘% 048 818 ' 1A '
" H:'“ Fe— 2 078
™ — 7 IOl e o] feee i
» ETAML ¥
_IL% o0 Ty : { i ﬁ-‘ .
i e el Rl o - S —~l-ws e
nnnnnnnhnnnn
. 0820
S J S g g g i m
24-Pin CerDIP (L Packsge) ok
(Package #14) s 1o R lV “l
N = ==
L ¥ 11
in | E!
-
. i .l l I - 1r
I T |
&a
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