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SIGNAL PROCESSING EXCELLENCE

SP1676 Senes
Monolithic 16-bit, 17us Samphng ADC

FEATURES DESCRIPTION P

B Complete 16-bit ADC with Integral The SP1676 Series of 16»’b|’r 5’OkHz sc)mphng
Sample/Hold, Reference and Clock ADCs feature fully fmegrqted successive-

B +0.003% FSR Integral Linearity approximation ADC ‘S*Q\mpl -and- hold,

B Monotonicity to 14 Bits Over Full reference and clock in a~ smgTe monolithic
Operating Temperature IC. On- boorg’?hl“h“ffm mpu'r rqnée scaling

B 50kHz Throughput resistors prowdeafull scalé’ ranges of 5V,

B 16-Bit Parallel or Double-Byte Read +10V, 0V to +}QV Qn& 0V.1Q 420V. Optional
OQutputs oquu’r onﬂguPQhoﬁ rovide full 16-bit

B 400mW Power Dissipation porall uts as well as double-byte

read on erial do\‘g o;JTpuTs

The SPI%”Séﬂes features 17us maximum
APPLICATIONS CORversion” amd-3ps signal acquisition times,

B Vibration Analysis re! \r&ﬁng a 50kHz overall through-
B Medical Instrumentation ukfull’scale signal bandwidth is

B PC-Based Lab Instrumentation f’\\Z egfcﬂ linearity is specified at

B Spectrophotometry $Q,008% FSR maximum, with 14-bit monoto-
B Test Equipment c‘fy gD@(anfeed over the full operating

e“mfure range.

'{ \ rspns of the SP1676 Series are available
»\ \ pecmed performance over the com-
ercx:l (0°C to +70°C), industrial (-40°C to
85°C) and military (-55°C to +125°C)
temperature ranges. Pockcnge options
include plastic and ceramic DIP, J-ead
LCC and PLCC. For product screened to
full MIL-STD-883, please consult the factory.
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PECIFICATIONS
(Typical for all models @ 26°C and nominal supply voltages unless otherwise specified)
PARAMETER MIN. TYP. MAX. UNIT CONDIYO!
ANALOG INPUT
Input Ranges
Bipolar +5 \Y
+10 \
Unipolar Dto +10 3 "
0 to +20 \% /M
Impedance /\)
10V FSR 25 kQ \//
20V FSR 10 kQ S
TRANSFER CHARACTERISTICS \\b
Resolution 16 its
Integral Non-Linearity </Bl"‘\
4" suffix +0.006
*-5" suffix +0.003 |*%
Differential Non-Linearity .
*-4" suffix +1 3 LS <
*-5" suffix +0.5 /\Tg\ LSB
No Missing Codes over femperature
"-4" suffix reseend 3 T BitS
"-5" suffix wpe—wld. | Bifs
Gain Error +0.1 \N\%\ % FSR
Zero Error +0 +0. % FSR
Bipolar Zero Error +0. 5% FSR
Noise at Transitions + % FSR
Power Supply Sensitivity I \
VN 30, - % FSR/%
+Vee — 0 % FSR/%
Conversion Time .15 17 | psec
STABILITY : N Ty [
Integral Linearity Tempco \ * ] +2 | ppm/°C
Gain Tempco “ +2 +30 | ppm/°C
Zero Tempco + +30 | ppm/°C
Unipolar Zero Tempco \ 0 +30 | ppm/°C
Bipolar Zero Tempco e +30 | ppm/°C
DIGITAL INPUTS/OUTPUTS e . A 7
input Logic Levels S 2/ >
IH f’ﬁ\* \‘x \\\j‘* 0'0 +gg x
V, ey . +0.
IIHIL y j,f f“‘ Y \\// +10 | pA V, =+27V
s ‘ A +20 | uA V, =+04V
Output Logic Levels ™./ ) // ;/ >
" - . “ / +04 | V lo = -1.6MA
A PN e S +2.4 \Y I, = 200uA
Data Output Leakage Cuirent / 10 nA ISIth impedance
POWER SUPPLY REQUIREMENTS™
Voltage'Range / . 7
Vioeic ™. o / g 475 5 525 | V
Vegmom, n, 13.5 15 160 | V
Cufient Drain ™. M
Algees v 7 10 | mA
S e 17 23 | mA
“.Pows( Pissipation 300 400 | mwW
ENVIRONMENTAL :
Operating Temperature Range
"C-" suffix 0 +70 | °C
"I-" suffix -40 +85 | °C
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SPECIFICATIONS
(Typical for all models @ 25°C and nominal supply voltages unless otherwise specified)
PARAMETER MIN. TYP. MAX. UNIT CONDIIIONS
ENVIRONMENTAL i A
"B~ suffix -55 +125f Cc | NN
Storage Temperature Range -65 +150 | °C i A

SPECIFICATIONS

/
(Typical for all models @ 25°C and rated supplies, V. = +16V, V. = +5V, uélesé*q\vhérw:s’e nofed)

PARAMETER MIN. TYP. | MAX. | UNIT . CONDITIONS
CONVERT MODE TIMING — ~ 7
sc — SIS Delay from CE 200 Y
t..c — CE Pulse Width 50 \ns Va4
— .4'1\\
te — CS to CE Setup 50 NN ns
= Sl N
«« — R/C to CE Setup 50 S X’"\T“"
t .. — R/C Low During CE High 50 N <= s
t. — Conversion Time \?\Z, us
t.oL — Low R/C Pulse Widith s
t.s — STS Delay from R/C ns
1,0, — Data Valid After R/C ns
14— STS Delay After Data Valid  |~300™| ™| ns
_ \ "
o1 — High R/C Pulse Widith N \\\/\ ns
t,0e — Data Access Time \\160 ns
,,f’/ /
7 =
& 5 J
7 e \\,_// '
A s  HEC )
}\;,\» M iff {{f ;f :?_’: v
g, 7 1
(((((( 857 (isse
. S, ‘,f . . )
R T . '
e RE tsrRC tHsC
A K . {
S Tarc)
./ HBEN )
: » .
/ —>igac !
% STS itac r W ‘.
1eDSC_, 1, Le »
™ DB15-DBO E HIGH IMPEDANCE
1

Figure 1. Convert Mode Timing
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—
R/IC \ tHRL !
<_t__>l P
STS 1 os e, ,! -
. ' :<->. ZM
> typR
1 \I
DB15-DB0 DATA VALID, 2 ATA VALID
' ; ?
Figure 2. Low Pulse for R/C — Oulputs Enabled After Conversion “’/ N“”‘
RIC __m \ N 7
e ; \ % / '
STS v ts (S A
: :._.L%;j;\w\\\f :
:?—b' ) tHD 1
DB15-DB0 -HCHZ 1L PORY para vALD }\W\'G" :

Figure 3. High Pulse for R/C — Outputs Enabled {M i;EO\therwise High Impedance
AN /

Ordering nfotmati
16-bit, 50kHz Monolithic, p@ ~
-Model Package
SP1676C-4 28-pin plastic DIP
SP1676C-5 28-pin plastic DIP
SP1677C-4 40-pin plastic DIP
§P1677C-5 40-pin plastic DIP
SP1678C- 4” / 0°C to +70°C 22-pin plastic DIP
spmac‘s 003% 0°C to +70°C 22-pin plastic DIP
spw +o o -40°C to +85°C 28-pin plastic DIP
SP1676I & iO -40°C to +85°C 28-pin plastic DIP
smam li -40°C to +85°C 40-pin plastic DIP
) swf 67TN-5 + 003% -40°C to +85°C 40-pin plastic DIP
"

{ spwi 4\ 10006%  -40°Cto+85°C  22-pin plastic DIP
o 58167 +0.003% -40°C to +85°C 22-pin plastic DIP

/ PN §P16 \7 +0.006% -55°C to +125°C 28-pin CerDIP

< <\, ) ;Pmas- +0.003% -55°C to +125°C 28-pin CerDIP

- " SP1677B-4 +0.006% -55°C to +125°C 32-pin CerDIP

- ~SP1677B-5 +0.003% -56°C to +125°C 32-pin CerDIP

\S‘gl 678B-4 +0.006% -55°C to +125°C 22-pin CerDIP

SP1678B-5 +0.003% -55°C to +125°C 22-pin CerDIP




SIPEX CORP
PIN ASSIGNMENTS & BLOCK DIAGRAM

GOE D W 4283711 0og
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MSB DE14 oB12 DB10 DBa DB DB4 oB2
DB15 DB13 DB11 DB9 DB7 DBS DB3

painn At

—o|———Tri-State Buffers & Control —I'I-
45

| Latch\e-; |

4

[ 16-Bit SAR

SP1676

Control Logic

Ref &’__%7_%

[TC

1| 51| 63| 03| B | 3] | E | 3 0 X | )|
3 Veo REF REF BIP 10V 20v 8TS DBO D81
AGNDOUT IN OFF IN IN DGND LsB

Vs A

TLSB . F
DB15/ DB14/ DB1¥ DB12 DB11/ DB1W/ OBYW OBY SV
DB7 DB6 DB5S DB4 DB3 DB2 981 DBO *<.STS DGND IN.”

il Tt el
_y————Tri-State Buffers & Control ———}

AN
| Latches |
4
i 16-Bit SAR
SP1678
0SC

L—{" Control Logic J

o

Liizl{s{la[ls][sl[7][8]lo]10[11]

HBEN _ R/E Voo AGND REF REF BIP 10V
Vioake cs AGND OUT IN OFF IN

| -pf———————"Tri-State Buffers & Control —————}

4 =
i Latches 1
4
| 16-Bit SAR
SP1677
L —{Control Logic <
<
[OSC |

Msi DB14 > DBe DB+ oB2 Lse
D815 Dad. 11 DBO . DBY o8BS DB3 D81 DBO

__[s2i{51] [36l{29] [28] [27] (26} {2] [24] [23] [22} [27] fze] [7sl 7] [17]

Dllzf[a]lalls]lell7]Te Lo DrolTe]Ts2fas] [1]as] Tre]
CLK CLK V CE Vee AGND REF REF BIP 10V 20V STS

IN OUToac T3 AT AGND OUT IN OFF IN IN DGND

UNUSED PINS ON 40-PIN PACKAGE NOT USED
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