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NEC Electronics Inc. MULTIPLYING
D/A CONVERTER

Description Pin Configuration

The uPC624 is a monolithic multiplying digital-to-analog

converter designed for high speed performance and THRESHOLD Cr—v——

4 e o T X conTaoL T 1 w'J cowe
design/application flexibility. Advanced circuit design o wE vaer )
allows settling time of 85 ns. The outputs are high imped- v-O3 g wp vert)
ance dual compiementary current types. which allow oo D¢ § » D ov-
simple resistive loading, op-amp voltage conversion, use s E 123 0
and other configurations. The adjustable threshold logic ’:: : :; P ::
input aliows connection 1o all popular logic tamilies. o C s .B o
Features eoxnee
T Wide range multiplying capability
O Wide power supply range =5V to =18 V Pin identification
Z High output impedance and compliance Pin Name Function
T variable logic threshold : R
= ¢ Control
= Direct interface to TTL. CMOS, PMOS tbusiCamre
~ Differential current outputs 2 lout Currant Dutput
T Pin to pin compatibie with PMI'S DAC-08 3 V- Power Supply Nogative

. ] 4 gyt Currant Dutput
Ordering Information 5 st P TY
Operating

Part Temperature 6 2nd Daus B1t 2

Numbser Package Range 1 3rd Dats 8it 3

uPC624C Plastic DiP —20°C te —70°C 8 4n Dats Bit 4

uPCB240 Csramic DIP —20°C to —80°C 8 5th Data Bit §

10 Bth Cats Bt
Absolute Maximum Ratings 1 1 Dats Bt 7
Ta=25°C
12 Lse Date BiL 8

Supply Veltage Y 13 V- Power Supply Pesitive

Logic tnngly V- tolvT 36V 14 VREF- Positive Reference Veltage

Logic Thrashol¢ Control Voltage V-V m VREF— Nagative Rulerence Veltags

pgloycur @ tltpets d2mh 16 Compansation Amp Compensation

Roterance taputs V- to V™

Retsrence Input Ditferantis! Voltage iV

Retsrence iaput Curreat 5.0 mA

Powar Dissipation. D or C Package 500 AW

Opsrating Temparaturs Ronge. O Packege —20te +80°C

Opsrating Temporaturs Rangs. C Package -20 10 ~70°C

Sterags Tomperaturs Range. D Package —5§5 18 +150°C

Sterage Tomparature Range. C Package —8§5 10 +125°C

Comment: Stress above those hisied under "Absolute Maximum Rat-
1ngs” Mmay cause permanent damage 10 the device This is a stress
rating only and tunctional operation of the device atthese or any other
conditions above those indicated in the operational sections of this
specification 1s not imphed Exposure to absolute maximum ratng
conditions for extendeo periods may affect device reliability
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Electrical Characteristics
Ta=+25°C. V= = =15V lper = 20mA

Limits

Test
Parameter Symbol Min. Typ. Max. Unit Conditions
Asssintion ] 8 [} Bl
Mesetonicity L] 8 ] sh
Noalinearity NL 0.19  %FSA
Sattiing Time Ts 85 150 s =% LSB. AL < 50 ) All bits ON/QFF
:l.l‘lﬂtlzll.l:' Tomporature 10 50 ppm/oC
Outpst Voitage Complaance voc -10 “18 v Ay < ' LES
Full Scals Curromt Ies 1.94 1.98 2.04 mA Vg = 10000 V. RTpgf = $.000 k2
Full Scale Symmatry ps — I§S =10 =80 sk
Iero Scatas Ottsat Curront 15 02 2.0 uh
Output Curront Range ‘o UL 20 e M VT Y e
0 20 42 mA VT =00Vie—18Y
Low Lovel input Voitage ViL () v Vig =0V Bit “OFF"
Nigh Level Input Voitage Vin 2.0 v Ve =0V Bit"ON”
Low Love! taput Current i -20 -10 uh V=0V V=10V ~-08y
— Righ Lavs! Input Current T 0002 10 uh v =0v.Vy=20Vl 18V
Logic Input Swing vis -10 ~-18 v
Legic Thrashold Rangs V1w -10 -13% v Vig=Vvig - 13V
Refereacs Bias Currant lp— -3 uh
Raterance Input Sisw Rate Alpgs/aT 40 80 mA/us  Apgs <200 0. Cg = D ¢f
Pewar Supply Voitage SYRR™ Y 0.0003 0.0 SR/
Rejection Ratio L) ~ =4SV .ippp=1mA
. SVRR‘V ........... Tois ; o e RIEREEE A
L) V- =—451-18V. Ipgr=1mA
Pawsr Supply Current g 2.5 38 nA
SECHILLELEEN s _”M ..................................................
'_“3' ..... le’:SVV‘:—ISVlu;-ZM .................
SIEHARE i -7lnAV’=5VV‘=—|HIn5;=2.A .................
I‘Z:l!l ..... .Av==1”.“'—|" ...........................
Pz SRR _“ e e =:5VIIU=I A




uPC6824 NEC

Typical Applications

Basic Positive Reference Operation Basic Negative Reference Operation

V- v-

V-

Notes: ' R pgr = R7pgge
2 C=00" uF (Stanoe’c Va.ue
3 Minimum Capacior vaiue 101 SIADIE DDEranon 1§ giver by
Cc = Rggs (k1) x 15 oF)
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Basic Unipolar Negative Operation

r

[ 1.} [ 1] "n LS8
?. ?15 ?n on:
l 1 |
irgr = 2.000 mA
Vo p—y —
Iaput igmA] Tgima) Vp(v) VgIv)
.i $.0008
: —AAA | 0 T T T R I R 1.992 0.000 -9.86 0.00
l l ‘L 1 ‘L l 3 - l o L 11t11110 1.984 0.008 -892 004
© ” 10000001 1.008 0.904 -5.04 -4.82
! L L _ vo
100000080 1.000 0.992 -500 —486
} pr111 V1 0.992 1.000 —49¢ 500
0000000 0.008 1.984 -0.04 -992
00000000 6.000 1.992 000 —9.86
s




NEC uPC624

Typical Applications (Cont.)

Basic Bipolar Output Operation

$th [ 1] T L88
[ ?w ?u 12 =10 Z0o0
lrgr = 2.000 mA
> —-— —
o oo 0o yaput ip(mA] ig(mA] Vo(v) Vg(V)
i<
. O 11111 1.992 0.000 -982 +10.00
(-]
. % 1111111070 1.984 0.008 -8 +992
IREBNEEE | = 10000001 T008 0984 —088 <016
L L L 10000000 1.000 0.992 co0 008
o111 1111 0.992 1.000 -0.08 0.00
} 00000001 0.008 1.984 -992 -9
7} ’; poo000000 0.000 1992 1000 -—-092
— TS SV &
IR
Positive Low impedance Output Operation Negative Low Impedance Output Operation

-185vy
~15v
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Typical Applications (Cont.)

Comparator Connection Method for A/D Conversion

(Positive Anaiog Input)

Comparator Connection Method for A/D Conversion

(Negative Anaiog Input)

Vi -1V -sv
Vin -8y -sv
by -y n L8 T ?
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Low impedance Output Operation (Both Outputs)

15V

10 obtain fast sefitng ume

Note: For bufier ampithier high siew rate OD-amp 1$ recommencded

Y i
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NEC uPC624

Interfacing with Various Logic Families Anti-temperature coefticient circuits

The logic threshold 1s set about 1.4 V above V ¢c. This

enables TTL level acceptance by simply grounding pin CMOS HNIL. NMOS (1 £MOS HNIL (13V)
1. By placing an appropriate voltage at the logic ysy

threshold control pin (pin 1), various threshold values
are availabie for the other logic families.

TTL interface permission gives the interva! logic thresh-
old —4 mV/°C temperature coefficient. Vin = Vi +
1.4V — 0.004 V X (T — 25°C).

Vic
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Operating Characteristics

(Ta=25°C)
Ful! Scaie Current Full Scale Current
$0™ 28 .
v- = 18y . v-icum | v-icu )
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Reterence Common Mode Voitage (V

Positive Power Supp'y (Vi
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uPC824
Operating Characteristics (Cont.)
(Ta=25°C)
Power Supply Current Power Supply Current
sc . 80
S ' |
I- (inge  2MA [
T s0 < 60 —
£ ! \ £ : lags = Bma
t t '
H ; i~ (imgr AMA H |
C oo © a0
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Negative Power Suppy IV

A/D Conversion Program List

Amprent Tempersture {°C)

0000 My A 89K . CONTROL WORD FOR 8255
0002 ouUT (8255 - PROGRAM T0 8255

0004 ' B BON _BIT POINTER INITIALIZE

0006 MO\ A B - BIT SET WORD

0007  BITTEST 0UT  (PORT B, _BIT SET QUTPUT TO PB DF 8255
0008 MOy LA

000A NOP

0008 N (PORT T - READ COMPARATOR

0000 RRC - Ag — CARRY FLE

000£ 3 DEC POINTER . COMPARATOR TEST

0011 MOV AL

0012 T - BIT RESET

0013 MOV LA

0014  DEC POINTER MOy AB

0015 RRC - DECREMENT BIT POINTER

0016 3 RETURN - L&D WAS TESTED?

0019 MOV BA

0014 oRA O - NEW 81T SET WORD

0018 JWP BITTEST

001E  RETURN AET (MAIN PROGRAM| "CONVERSION END & RETURN TO MAIN PROGRAM

PROGRAM MEMORY 31 BYTE

CONVERSION TIME

2371 s {741 STATE) MAX. 323 g (645 STATE) Wik (@ @ ~ 2 MK2)

WORKINE REGISTER

;3 & C {C REGISTER. FINAL ANSWER MEMORY)




