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. MULTIPLYING
NEC Electronics Inc. D/A CONVERTER
Description Pin Configuration
The uPC6012 monolithic multiplying digital-to-analog
converter is designed o set new standards of speed and
accuracy for 12-bit converters. This device is the first wsallr ~ 20w
12-bit DAC to use standard processing without the need m Q2 " g:°
of thin film resistors and/or active trimming of individual :’;E : :: =
devices. The uPC6012 features high voltage compliance, snls £ ) come
and high impedance dual complementary outputs, which a6 i 15 [ Vaes e
enable differential operation to effectively double the ™7 14 0 vaesw
peak-to-peak output swing. The outputs can be used ::E: ::g:::
without op-amps in many applications. wn O 10 15 n
Features )
82-00¢3'2A
™) Ditferential nonlinearity to +0.025% FS max
T Fast sefting time: 400 ns typical Pin Identification Table
D Full scale current 4 mA —
= High output impedance and compliance: =5t0 +10 V Pin __ Name Function
T Differentia! current output 1 WS Data Bit §
Z High speed multiplying capability 2 2nd T Dtadn?
= Direct interface to TTL. CMOS, ECL. HTL. NMOS 3 a0 Dot Bl 3
— Am6012 direct replacement
4 4th Data Bit 4
Ordering information 5 5th Dsta Bt § _
Operating b 6th Oata Bt 6
Part Yemperature 1 Tth Data Bit 7
Number Package Range s ™ " I|i 2
upC6012¢C Plagtic DIP 0:Cto~-70°C ! n -
- 9 gth Data Bit 8
Absolute Maximum Ratings o tom Data Bt 10
Ta = 25°C i 11tk Osh Bit 11
Powst Supply Voltags Range. V= — V— 6V 12 188 Oata Bit 12
Logic input Voltage Range. V= ' ~510—18V 13 i Thrashold Control
Outpu! Voitaga Range. Vg —810 12V 14 VREF~+ Positive Ralarenca Vollage
Aelarance Input Voltags Ranga. V= geg 7 V-to V- 15 VRer— Kegative Raferance Voltage
Releronce Input Dittsrantisl g 16 Compansation Amp Compansation
Vellags Range. V*pgg — V= el -
sllags Rang REF REF 17 V- Supply Negative Supply Valtlage
Balerance input Cutrant Range. IRgf 0~125mA 18 lo Currant 0wt +
Total Powar Dissipation. Py 500 mW 19 I Curraat Out —
Oparating Tempsraturs Rongs Oto +70°C 20 v+ Supply Pasitive Supply Veltape
Storage Temparaturs Range -85 18 +125°C

Comment: Stress above those listed under "Absolute Maximum Rat-
ings" may cause permanent damage 10 the device Thus is a stress
rating only and functional operation of the device atthese or any other
conditions above those indicated in the operational sections of this
specification s not imphed. Exposure to absolute maximum rating
conditions {or extended periods may atfect device reliabihty.
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Block Diagram

\{)—m Vu‘: Ms: Zn: '.k: 4(!}: Sﬁ!;; C(l’: 'm; llh. 'll: Wl:o ‘lﬂ:‘ I.l:2
105‘9—‘"-.
O iout
ST T A T
: IEEEREEEREERR
%:::— I 7 ;:urnn| Sources Ladder Network

83024

Recommended Operating Conditions

Limits Test

Paramster  Symbol Min. Typ. Max. Unit Conditions
Powsr
Supply V= 45 +15 v
Voluage o EREER _‘5 . —IOR Py
Ambient
Tomparsturs W 0 -2 +0 °C
Reforance
Input lger 02 10 11 mA
Current
High Leval , _
nput Vollags Vip  +e0 +18 Vo V=0V
Low Leval — -
Vel VL 750 +08 V. =0V
Oufput

ONL <
Vellage Voo 50 0 +10 v ey
Compliante £0.025% FSR
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Electrical Characteristics

. Ta=0to 70°C. VX = 15V, Iggr — 1.0000 mA
) Limits Test
Parameter Symbo! Min. Typ. Max. Unit Conditions
) Rasaltion 12 1 12 B
Momtenlclty 12 12 12 LI
Differaatial Nonlinuarity ONL £0.025 %FSR
Nealinsarity NL £0.05 %FSR
Full $cale Output Currant T 3935 3990 4063  mA  Vapr = 10.000V. Ty = 25°C. B14 = M5 = 10.000 kO
::l.lﬁ Sl:,l.l:l'llmplrllufl lFsAlr: : 40 pm/oC
Full Seals Symmelry 1k — IgS +20 ko
2uro Seals Currant s 0.10 uh
$ttling Timo 4 400 at "2 LSB. Ta = 25°C. uli bits ON or OFF
Prapagaticn Dalay LM 1PHL 7 50 i 50%10 50%
Output Copacitance 7 Co 35 f
Logic input Currant hw 40 uh —HVS < +18Y
fotarance Bias Current o Iy -2.0 A
Referance Input Siew Rate .Algge/ At 40 8.0 mA/us Cp=0.R14=8000
Supply Votlage ISVAR™ R A a5t-165V.V-=-18V
: BEUCHON RBID  oei it ee s e ettt
1SVRR— =0.001 %FSR/ .
% V-~ ~13510 165 V.V~ =16V
. -1 8.5 mA ~==5Y
I__‘_‘” ..... s Cerene Cretrearasaranne
Powar Supply Currant SRR LR LT RUBR LT e AR veenans
l_z_‘” ..... B T
Powar Dissipation DL oW VTEab LTSN L ereeiirireeaeeene
Po2 ag7 nW V=15V V=15V
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Typlcal Applications

There is a 1 to 4 scale factor between the reference cur-
rent (irgr) and the full scale output current (Igs).

If VRer = +10 V and lps = 4 mA, the value of the Rggr is:

4 mA

R¥Rer = R™Rer

Positive Reference Voltage

The compensation capacitor is a function of the
impedance seen at the +Vgge input and is determined
by the following expression:

C = (5 pF) (R+ger k )
For Ry4 < 80002, no capacitor is necessary.

Negative Referance Voltage
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Typical Applications (Cont.)
Unipolar Negative Output
" fn Mth LSE
Vour lger = 1.0000 mA
1.0000k
Jour input Code - —
Mss 188 lgimh) JgimA} Yo(v) Vol¥)
: TTrIIiInl 3.0 0.000 —3.989 0000
‘L l & l S o —a— 711111111110 3908 0001 —3988 —0001
RERE RS RN RS v_ci veoss | T Ug000000000 2000 1999  —2000 1899
o 000000000001 0001 3958 —0.001 —3.998
F ' L 000000000000 0000 399¢ 0000 —3.898
@ R-1ol12 b1
230024446
Bipolar Output
9th 108 118 [5-1:)
s 0
! ! -2 0000V
\ | : b Irgr = 1.0000 mA
. input Code - —
| 1000 MSS LSt Ig(mA) ig(mA) Vg(¥) Vo(V)
H oo
\ = . T 11111111111 3898 0000 —1.998 ~+2.000
out
o MIrrrrIrine 3098 0001 —1.938 +1.998
l l l | l l l — 700000000001 2001 1998 —0.001 +0.002
| L L 100000000000 2000 1998  0.000 +0.001
. DTiTiria1111 1899 2000 +0.001  0.000
000000000001 0001 3998  +1.883 1888
000000000000 0000 3999 +2000 -—1.999
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Typlell Applications (Cont,)

Unipolar Positive Output (Straight Binary)
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Unipolar Negative Output {Complementary Binary)
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Typlical Applications (Cont.)
Symmetrical Otfset
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