PMI ADC-910/883

10-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE"
A/D CONVERTER

Pecion ool

1.0 SCOPE

This specification covers the detail requirements for a 10-bit microprocessor compatible monolithic
analog-to-digital converter which uses the successive-approximation technique to provide a conversion
time of 6us.

It is highly recommended that this data sheet be used as a baseline for new military or aerospace spec
control drawings.
1.2 Part Number. The complete part numbers per Table 1 of this specification follow:
Device Part Number Package
A ADC-910AT /883 T
B ADC-910BT/883 T

1.2.3 Case Outline.

Letter Case Outline (Lead finish per MIL-M-38510)
T 28-l.ead Ceramic Dual-in-Line Package

1.3 Absolute Maximum Ratings. (T A = +25°C, unless otherwise noted)
SUPPIY VORAGE (V+) ..ot ees e eeee oo 6V
SUPPIY VOIRAGE (V) ...ceoeretei et e e ee e eer e 6V
Vit 0 Vot ettt 12V
LOGIC INPULS.........oiimiiitieinetset ettt s s s +6V, 0.3V
LOGIC OULPULS (I B-SEAE) ......c.cuveerciririeiiececcteeceeeeees s ee s en e +6V, 0.3V
VN A ooeeeseme st st ettt s e 15V
VN B reeerressesee sttt et ettt et ne e enens 7.5V
REFEIENCE INPULS ...ttt e e et teeeeeeeoeeeoeeean 3.0v
Digital Ground to Analog Ground VOIAQE ...................c.ouieeeeeeeeeeeeeeeees oo, 0.5V
POWET DISSIPATION ........oooiuieeieeieeeee et 1000mwW
Derate ADOVE +50°C.........covirienreiiecte et eee e 10mwW/°C
Operating Temperature RANGE...........c.ecueueiucveeeeeecieeeeeeee s eeeses e -55°C to +125°C
Maximum Junction Temperature (T ) e e 150°C
Storage Temperature RANGE ...............ovoveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee -65°C to +150°C
Lead Temperature Range (Soldering, 60 SEC).............ocoeueeeeeerereeeeseeeeeeeoos +300°C

1.5 Thermal Characteristics:

Thermal Resistance, CERDIP (T) package:
Junction-to-Case (6 JC) = 18°C/W MAX
Junction-to-Ambient (6 sa) = 100°C/W MAX
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PMI
Table 1
Vg = +5V, Vpee = +2.5V, T, = +25°C, unless otherwise specified.
ADC-910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Power Supply 1+ 10 40 10 40 mA
Current l- 65°C< T, < +125°C -60 -10 -60 -10
= 9 0]
Reference REF ADJ VREF ADJ = 0Vto VREF +40 -- +40 - mV Eé
Voltage Range [
. (=4
Trim Range ;
3
Analog Input Rna Pin 20 3500 8000 3500 8000 Q é
Impedance (10V) 55°C<T, <+ 125°C =
9
A
Analog Input RIN B Pin 19 1750 4000 1750 4000 0 ([2
Impedance (5V) -65°C< T, < +125°C %
Q
2
Reference Input Reer Pin 22 1750 3500 1750 3500 1] i
Impedance 65°C< T, < +125°C
Reference Veerour ! mA Load 2.45 2.55 2.45 2.55 Vv
Voltage B5°C<Ty< + 125°C 243 257 2.43 2.57
Output
Reference Veer 1 to 5mA Load - 1.5 - 1.5 mV/mA
Output Load LD REG 55°C< T, < +1 25°C
Regulation
Reference Veer V+ =475V t0 5.25V
Line LNREG V-=-5V -600 +600 -600 +600 uv/v
Regulation 55°C<T A<t 125°C

12-17



10-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE"
ADC-910/883 Jdiinmre selSEB0ES,
PMI '
Table 1 (con')
VS = +5V, VREF = +25V, T, = +25°C, unless otherwise specified.
ADC-910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Gain GFSE (Notes 1,2,3,4) | +4 -6 +6 LSB
Error -55°C < T,< +125°C 6.5 +6.5 -8.5 +8.5
Unipolar Mode VZSE 10V and 5V Ranges 05 +0.5 -1.0 +1.0
Offset Error 55°C<T, < +125°C 140 +10 15 +1.5 LSB
(Notes 1,3)
Bipolar Mode VOSE 10V and 5V Ranges -1.0 +1.0 -1.5 +1.5 LSB
Offset Error -55°C < TA < +125°C -1.8 +1.8 -2.3 +2.3
(Notes 2, 4)
Integral INL (Note 2) 0.5 +0.5 -1.0 +1.0 LSB
Nonlinearity -55°C < T,<+125°C 085 +0.85 -1.2 +1.2
Differential DNL (Notes 2, 3) -1.0 +1.0 1.0 +1.0 LSB
Nonlinearity 55°C<T, < +125°C
Positive Power + PSs V+=4.75V to 5.25V -0.5 +0.5 0.5 +0.5
Supply V- = -5V LSB
Sensitivity -55°C<T, < +125°C -1.2 +1.2 -1.2 +1.2

(Notes 3, 4)
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Table 1 (con't)

Vg = +5V, Vper = +25V, T, = +25°C, unless otherwise specified.
ADC-910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Negative Power -PSS V+ =5V, -0.5 +0.5 0.5 +0.5
Supply V-= -5.25Vto -4.75V LSB
Sensitivity 55°C<Ty< + 125°C 1.2 +1.2 1.2 +1.2
(Notes 3, 4)
External Reference - 40 - 50 ppmFS/°C
-55°C to +125°C
(Notes 1, 2, 3, 4)
Gain Drift TCGeg
Internal Reference - 50 - 60 ppmFS/°C
-55°C to +125°C
(Notes 1,2, 3, 4)
Bipolar Mode TCVZS 65°C<T,< + 125°C - 2.0 - 3.0 LSB
Zero Scale (Notes 2, 4)
Offset Drift
Resolution N 65°C<T, <+ 125°C 10 - 10 - Bits
(Note 3) - 6 - 6 us
(See Figure 1)
Conversion TC
Time (Notes 1,2,4) -- 12 - 12 us
(See Figure 1)
Digital VINH 55°C<T ASt 125°C 20 -- 20 -- \
Input High
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Table 1 (con')

VS = 5V, VREF = +2.5V, T, = +25°C, unless otherwise specified.
ADC910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Digital ViaL -55°C< T, < +125°C - 0.8 - 0.8 v
Input Low
Digital Output VOH IOH = -400uA 2.4 - 24 - \
Voltage High 55°C<T,< +125°C
Digital Output VoL loL = 1.6MA -- 0.4 -- 0.4 \
Voltage Low -55°C< T, < +125°C
Digital Input Ik 55°C<T, < +125°C -2 +2 -2 +2 uA
Current High
Digital Input IINL -55°C < TA < +125°C -20 +20 -20 +20 BA
Current Low
Three State 'oz -55°C < TA < +125°C -20 +20 -20 +20 LA
Output Leakage
NOTES:
1. Tested in 10V unipolar mode @ FCI_K = 0.5MHz.
2. Tested in 10V bipolar mode @ FCLK = 0.5MHz.
3. Tested in 5V unipolar mode @ FCLK = 1.0MHz.
4

Tested in 5V bipolar mode @ FCLK = 0.5MHz.
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TABLE 2
Electrical Test Requirements
For Class B Devices

MIL-STD-883 Subgroups (see Table 3)

Test Requirement

Interim Electrical 1

Parameters (pre Burn-In)

Final Electrical Test

Parameters 1*,2,3

Group A Test Requirements 1*,2,3,8

PDA applies to Subgroup 1 only.
No other Subgroups are included in PDA.
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Table3

Vs = =5V, VREF = +2.5V, unless otherwise specified.

ADC-910/883

LIMITS A LIMITS B

Characteristics  Symbol  Special Conditions Min Max Min Max Units
Subgroup 1. I+ 10 40 10 40 mA
T, = +25°C l- -60 -10 -60 -10 mA
REFADJ  Vper apy=0V to Ve, +40 - +40 - mV

Range
R,N A Pin 20 3500 8000 3500 8000 9]
RIN B Pin 19 1750 4000 1750 4000 0
RREF Pin 22 1750 3500 1750 3500 fl
VREF ouT 1mA Load 2.45 2.55 245 2.55 \
Veer 1 to 5mA Load - 1.5 - 1.5 mV/mA

LD REG
VREF V+=475Vto05.25V -600 +600 600 +600 JAAY

LNREG V-=-5V

GFSE (Notes 1,2,3,4) -4 +4 -6 +6 LSB
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Table 3 (cont'd)

Vg = +5V, Vpere = +2.5V, unless otherwise specified.
ADC-910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Subgroup 1. Vase 10V and 5V Ranges 0.5 +0.5 -1.0 +1.0 LSB
(Cont’d) (Notes 1, 3)
T, = +25C
VOSE 10V and 5V Ranges -1.0 +1.0 -1.5 +15 LSB é
(Notes 2, 4)
5
INL (Note 2) 0.5 +0.5 -1.0 +1.0 LSB %
Q
DNL (Notes 2, 3) -1.0 +1.0 1.0 +1.0 LSB 3
)
a
@)
+Pgg V4 = 475V105.25V 05  +05 0.5 +0.5 LSB ;
V- = -5V 9
(Notes 3, 4) <
Z
<
-Pgg V+ =5V 0.5 +0.5 0.5 +0.5 LSB
V- = -5.25V10-4.75V
(Notes 3, 4)
N 10 -- 10 - Bits
VINH 2.0 -- 2.0 -- \
VINL -- 0.8 -- 0.8 \
VOH IOH = -400pA 24 -- 24 - \)
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Table 3 {con't)

Vg = £5V, Voo = +2.5V, unless otherwise specified.

ADC-910/883

LIMITS A LIMITS B

Characteristics Symbol  Special Conditions Min Max Min Max Units

Subgroup 1. Voo lo, = 1.6mA - 0.4 -- 0.4 v

(Cont’d)

T, = +25°C LNk 2 +2 -2 +2 uA
~ -20 +20 -20 +20 uA
| 0z -20 +20 -20 +20 pA

Subgroup 2. I+ 10 40 10 40 mA

T, = +125°C

I- -60 -10 -60 -10 mA
RN A Pin 20 3500 8000 3500 8000 f
Rne Pin 19 1750 4000 1750 4000 l
Reer Pin 22 1750 3500 1750 3500 0
Vaerour  1MA Load 2.43 257 2.43 257 \
Veer 1 to 5mA Load - 1.5 - 1.5 mV/mA
LD REG
Veee V+ =475V t0 5.25V -600 +600 -600 +600 pv/v

INREG V-=-5V
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Table 3 (con't)

= +2.5V, unless otherwise specified.

VS = =5V, Ve
ADC-910/883
LIMITS A LIMITS B
Characteristics Symbol  Special Conditions Min Max Min Max Units
Subgroup 2. GFSE (Notes 1,2,3,4) 6.5 +6.5 -85 +8.5 LSB
(Cont'd)
T, =+ 125°C Vose 10V and 5V Ranges -1.0 +1.0 -1.5 +15 LSB
(Notes 1,3)
VOSE 10V and 5V Ranges -1.8 +1.8 23 +2.3 LSB
(Notes 2,4)
INL (Note 2) 085 +0.85 1.2 +1.2 LSB
DNL (Notes 2,3) -1.0 +1.0 -1.0 +1.0 LSB
+ PSS V+ = 475V to 5.25V -1.2 +1.2 -1.2 +1.2 LSB
V- = -5V
(Notes 3,4)
-Pgg V+ = +5V -1.2 +1.2 1.2 +1.2 LSB
V- = -5.25V t0 -4.75V
(Notes 3,4)
N 10 - 10 -- Bits
VINH 20 -- 2.0 - \'
VinL - 08 - 0.8 \

ANALOG-TO-DIGITAL CONVERTERS

[E—
E
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Table 3

Vs = *5V, Ve = +2.5V, unless otherwise specified.

ADC-910/883

LIMITS A LIMITS B

Characteristics Symbol  Special Conditions Min Max Min Max Units
Subgroup 2. VOH IOH = -400uA 24 - 2.4 - \
(Cont'd)
TA = +125°C VOL 'OL = 1.6mA -- 0.4 - 0.4 Vv

'|NH -2 +2 -2 +2 LA

] INL -20 +20 -20 +20 uA

loz -20 +20 20 +20 LA
Subgroup 3. All Tests, Limits, and Conditions are the

same as for Subgroup 2.
T, =-55°C
Subgroup 8. TCGFS External REF - 40 - 50 ppm FS/°C
55°<T, < +125°C Internal REF - 50 -- 60
(Notes 1,2,3,4)
TCV,q (Notes 2,4) - 2.0 - 3.0 LSB

NOTES:
1. Tested in 10V unipolar mode @ FCLK = 0.5MHz.
2. Tested in 10V bipolar mode @ FCLK = 0.5MHz.
3. Tested in 5V unipolar mode @ FCLK = 1.0MHz.
4. Tested in 5V bipolar mode @ F = 0.5MHz.

CLK
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3.2.1 Functional Diagram and Pin Connections

mMsB LsB
By 8 B, By B, B, By B, B, B

z

=1
03|
o§|

0 0 0 O ? o ?
START
___UNI/BIP o gnﬁgrn
iNE 1
COMMAND S
. REGISTER
— = ENABLE
% > HIGH BYTE 3-STATE BUFFERS (8) I ANALOG
L} 3 R GND
[ ENABLE I
cs, 1 i 3STATE |  LOWBYTE use
20- - 2.cH | 2cH BUFFERS |« —} ov-
cs, 0 MUX MUX

!—| ? T T [—O Vins
EOC R R
EOC p, OR Dy D, Dg Dg D, D; D, D, Dy
CLOCK IN O + |-o-o— —O Vina
Cox O cLock - SAR comP -
CLK
- +— Mo SomP

IEREEREEENE OFFsET

R R
Yrer MO YW 10-BIT DAC ‘
Vaee OUT O-
REF R
Vg ADJ O

ANALOG-TO-DIGITAL CONVERTERS

me ~ @
wa 7] 7 &,
=HE 176] cLock iNPUT
DIGITAL GND [4] [25] co
(LsB) B, [5] [24] NT
8, [¢] 23] V-
B, 2] Ve N
B, [21] ANALOG GND
8. [5] [20] Vi
85 [10] [19] Ve
B, [} 18] COMP OFFSET
8, [1Z] [17] Veer OUT
8, [13] [T6] Vg ADIUST
(MsB) By [14] 15] V+
28-PIN HERMETIC DIP

(T-Suffix)
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3.24 Microcircuit Group Assignment. This microcircuit is covered by microcircuit group 57.
4.2 Life Test/Burn-In Circuit
Ry3
vWWA 2 d
1 ~ s + o
2 27 TC
3 26 = = 3
c, SRu
4 25 ] 'd
R
AA—S 24 H
— VWA [ 23 _L VWA l-gv
MA—] apcer |2 C, Raz Cy
— AW 8 21 I +
vAVA'A 9 20 — -
— O [19N.C.
P ‘v.v. 11 18
—vW— 12 L Ay ... Ry =5Q
"AVAVA;‘:’ [16N.C. Ryy,Rig = ‘IFOQ
14 15 C; = 2200p!
{ 'RVWV C,,Cqy=0.1pF
C,.Cq = 100F
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Figure 1.
| |
‘rﬁ 55 Tk 44\
I | |
Write Cycle :<_TCLK——>‘| 2ND 1
| MSBDATA| |
} LATCHED I/ 3RD 4TH S5TH 6TH 7TH 8TH 9TH 10TH i
CLOCK '
SAR RESET : : STATUS DATA
1 { READY
= e ] |
- . -
WR X 7 e
| o [
| - ton L
DATA XDATA ) @ 3-STATE L
i [ ] | 9]
oo e P =
s | " =
T :I : : e — 200ns MIN : *_ 5
| I : o - ﬁggz mMax (150ns TYP) | L_ >
}'_'WR—': | R ons Max et | Z
tpg — 100ns MIN O
)
—
1 E
Define: TCLK = ; TC =tye * 5.5 TCLK + 1y Q
fow @
o
N
o )
The conversion time (T ) depends on the user determined f CLK and time placement of the WR C83 rising 9
edge in relation to the clock falling edge. %

For a setup with user determined = 200ns, t = 250ns (worst case), and clock rates of .5MHz and
1MHz the corresponding TC will be less than 12us and 6us respectively.

Example:

fCLK = 5MHz, TCLK = 2us : Tc = 11.45pus

= 1MHz, T

foik

cLk = 1ms ¢ TC = 595us
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FIGURE 2: Start Conversion and Operating Mode Selection
(Write Mode WR = "Low", CS3 = "Low")

MSB Ls8
By By B, Bg By B, B, B, B, B,
INTERRUPT| [UNIPOLAR/| [ START
DISABLE! || BIPOLAR BIT
ENABLE SELECT
START CONVERSION,
X X X X X 0 0 1 x x BIPOLAR MODE,
INTERRUPT ENABLED.
START CONVERSION,
X X X X X 1 1 1 X X UNIPOLAR MODE,
INTERRUPT DISABLED.
X = "DON'T CARE"
FIGURE 3: Reading Data and Status
(Read Mode RD = "Low")
MSB LsB
B, By B, B, B B, B, B, 8, B,
Cs, = "LowW"
By By B, | B | Bs | B, B | B > | soe | ReaD HiGHBYTE
DATA DATA DATA | DATA | DATA | DATA | DATA | DATA STATE | STATE
1 ]
HIGH BYTE
3- 3= a- 3- 3- 3- 3 3- B, B, | CS,="Low"
STATE STATE STATE | STATE | STATE | STATE | STATE | STATE oata | oata | READ Low BYTE
LrowBYyTE
BUSY | OVERRANGE X x X X x x 3- 3- | Cs;="Low"
BIT BIT STATE | STATE | READ STATUS

| | 1= OVERRANGE
1=BUSY 0 = WITHIN RANGE

0 = CONVERSION COMPLETE
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