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MILITARY SPECIFICATION 

MICROCIRCUITS, LINEAR, CMOS MULTIPLYING D/A CONVERTERS, 
MONOLITHIC SILICON 

This specification is approved for use by all Depart­
ments and Agencies of the Department of Defense. 

1. SCOPE 

1.1 SCO£~ This specification covers the detail requirements for monolithic 
silicon:-CMIT~ multiplying D/A converters. Two product assurance classes and a choice 
of case outlines and lead finishes are provided for each type and are reflected in 
the complete part number. 

1.2 Part number. The part number shall be in accordance with MIL-M-38510. 

1.2.1 Device t~~ The device type shall be as follows: 

Device type Multi~lying D/A converter circuit witti: 
·73_5, reso I ut, on, 8-61 t end-point lfnearity 

0 2, 05 10-bit resolution, 10-bit end-point linearity 
03, 06 12-bit resolution, 10-bit end-point linearity 
04, 07 12-bit resolution, 12-bit end-point linearity 

1.2.2 Device class. The device class shall be the product assurance level as 
defined inil-M-IBTii. 

1.2.3 Case outline. Ttie case outline shall be designated as follows: 

Letter Case outline (see MIL-M-38510, aplendix C)----r- D-1 (16-lead, 1/4" x 7/8") du:il-in- ine package 
v D-6 (18-lead, 1/4" x 15/16") dual-in-line package 

1.3 Absolute maximum ratings. 

Supply voltage (VDD)- - - - - - - - +17 V 
Reference input voltage {VREF)- - - - - :t:25 V 
Digital input voltage (VIN) - - - VDD to ground 
Output voltage (VouT) - - - - - - - -100 mV to Yoo 
Lead temperature {soldering, 60 seconds)­ 300°c 
Storage temperature - - - - - - - - - - - -65° to +150°C 
Junction temperature (TJ) - - 175°c 
Maximum power dissip:ition - - 450 mW up to 75°C 
Derating factor above 75°C- - 6 mW/°C 

1.4 Recommended operating conditions. 

Supply voltage- - +15 Y 1/ 
Reference voltage range - - - - - - - - - -10 V to +10 V ~/
Output compliance voltage - - - - - - 0 V 3/ 
Ambient operating temperature range - -55° to +125°C 

Linearity is guaranteed only at = +15 V. Linearity will degrade at lowerv00
supply voltages. 
Linearity is guaranteed only at YREF = :1:10 V. Linearity errors become more 
apparent as ttie magnitude of YREF is decreased toward O V. 
All linearity testing is done at IouTl using the internal feedback resistor 
with IouT2 grounded. 

!Beneficial comments (recommendations, additions, deletions) and any
]pertinent data which may be of use in improving this document should be 
I addressed to: Rome Air Development Center (RBE-2), Griffiss AFB, ijy 13441, I 
lby using the self-addressed Standardization Document Improvement Proposal
I (DD Form 1426) appearing at the end of this document or by letter. 

AMSC ~/A FSC 5962 
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 
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1.5 Power and thermal characteristics. 

Maximum allowable Maximum Maximum 
Package Case outline power dissipation 0J-C 0J-A 

16-lead dual-in-line E 400 mW at TA= 125°C 3s•c1w 12o·c1w 
18-lead dua1-in-1ine V 400 mW at TA= 12s·c 35•c1w 120°c;w 

2. APPLICABLE DOCUMENTS 

2.1 Government documents. 

2.1.l Specification and standard. The following specification and standard, form 
a part of this specification to the extent specified herein. Unless otherwise 
specified, the issues of these documents shall be those listed in the issue of the 
Department of Defense Index of Specifications and Standards (OODISS) and supplement 
thereto, cited in the solicitation. 

SPECIFICATION 

MILITARY 

MIL-M-38510 Microcircuits, General Specification for. 

STANDARD 

MILITARY 

MIL-STD-883 Test Methods and Procedures for Microelectronics. 

(Copies of the specification and standard required by manufacturers in connection 
with specific acquisition functions should be obtained from the contracting activity 
or as directed by the contracting activity.) 

2.2 Order of precedence. ln the event of a conflict between the text of this 
specification and the references cited herein (except for associated detail 
specifications, specification sheets or MS standards), the text of this specification 
shall take precedence. Nothing in this specification, however, shall supersede 
applicable laws and regulations unless a specific exemption has been obtained. 

3. REQUIREMENTS 

3.1 Detail specification. The individual item requirements shall be in accordance 
with MIL-M-38510, and as specified herein. 

3.2 Design, construction, and physical dimensions. The design, construction, and 
physical dimensions shall be as specified in MIC-M-38010, and herein. 

3.2.1 Terminal connections. The terminal connections shall be as specified on 
figure 1. 

3.2.2 Schematic circuit. The schematic circuit shall be submitted to the 
preparing activity prior to inclusion of manufacturer's device in this specification 
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a 
prerequisite for qualification. All qualified manufacturer's schematics shall be 
maintained by the agent activity and will be available upon request. The schematic 
circuit shall be as specified on figure 2. 

3.2.3 Case outlines. The case outlines shall be as specified in 1.2.3 herein. 

3.2.4 Functional dia~ram and CMOS switch schematic. The functional diagram and 
CMOS switch schematic s all be as specified on figure 3. 

3.3 Lead material and finish. The lead material and finish shall be in accordance 
with MlC-M-38510 (see 6,5). 

2 
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3.4 £1ectrica1 terformance characteristics. The e1ectrica1 performance characteristics of tab1e I 
apply over the ful recommended ambient operating temperature range, unless otherwise specified. 
Also, IOUTl and IOUT2 are at actual ground or vfrtua1 ground. (See figure 3.) The R-2R resistor 
network has Johnson or thermal noise. Noise at the device under test (DUT) outut is related to the 
noise resistance value according to en= -y'(4KTRn{BW\\. 

llhere: 
K = Boltzmann's constant (1.38 x 10-23 joules per kelvin). 
T = Absolute temperature (in kelvin). 

Rn= RoRf/(Ro+Rf) changes with Ro and the digital code word. 
BW = Bandwidth (in hertz). 

TABLE I. Electrical performance characteristics. 

I I Condi t10ns I I limits I 
Characteristic \Symbol \{See 3.4 and fi3ure 6; all digital inputs \Device )Min )Max \Unit 

I I at Voo = +15 V; VREF = +10 V, I type I I I 
I I unless otherwise specified) I I I I 
I I I I I I 

!Supply current from I Ioo IV1L=OV, 01-04 1--- 1100 I µA 
I Voo I I and 05-07 1--- 12.0 I 111A 
I I lVrn = Voo I I I 
I I I 
I I I All 1--- 12.5 I mA 
I I I I I I 
I I 
I I IVrL = o.8 v. All 1--- 12.0 mA 
I I I and I I 
I I I VzH = 2.4 V 
I I I All 1--- 12.5 I mA 
I I I I I I 

l~eference input IIREF /Vrn = Voo VREF = +10 V All /0.5 12.0 I mA 
I current I I VREF = -10 V A1l 1-2.0 1-0.5 I mA 
I I I I I I 

!Digital input 
I 1eakage current 

llrL 
I 

IVrL 
I 

= 0 V 01-04 1-1.0 
l 

11.0 
I 

I µA 
I 

I I 
I I IVIL = 0.8 V and VIL= 0 V 05-07 1-200 11.0 µA 
I I I I I 
I 
I I I IH IVrn=Voo 01-04 1-1.0 11.0 µA 
I I I I I 
I I 
I I 05-07 1-1.0 l100 µA 
I I I I 

!Zero-scale current 
f 
I 

I Izs 
I 
I 

IVrL 
I 
I 

= 0.8 V Measured at IouTl I 01-03 
I 04,07
I 05,06 

1-100 
1-50 
1-100 

1100 
)50
1100 

I nA 
l nA 
I nA 

I I I I I I I 
I 
I 
I 

IIzs' 
I 

IVrH 
I 

= 2.4 V Measured at IouT2 01-03 
04,07 

1-100 
1-50 

1100 
150 

nA 
nA 

I I I 05,06 1-100 1100 nA 
I I I I I 

!Full-scale 
I 
I 

error l+dvFS 
I 
I 

IVrH 
I 
I 

= Voo VREF = +10 V 01 
02,05 
03,04 

1-1.5 11.5 
I-LO 11.0 
1-0.4 10.4 

l%VFS 
l%VFS 
l%VFS 

I 
I 

I 
I 

I 
I 

06,07 1-0.4 10.4 
I I 

l%VFS 
I 

I 
I 
I 

1-dVFS 
I 

IVrn 
I 

= Voo VREF = -10 V 01 
02,05 

1-1.5 11.5 
)-1.0 )1.0 

l%VFS 
)%VFS 

I 
I 

I 
I 

I 
I 

03,04 
06,07 

1-0.4 
1-0.4 

I0.4 
I0.4 

l%VFS 
l%VFS 

I I I I I I 

3 
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TABLE I. Electrical performance characteristics - Continued. 

Characteristic 
I 
ISymbol 
I 
I 
I 

I Conditions 
I(See 3.4 and figure 6; all digital inputs 
I at Voo = +15 V; VREF = +10 V, 
I unless otherwise specified) 
I 

l 
!Device 
I type 
I 
I 

I Cimi ts 
!Min !Max 
I I 
I I 
I I 

) 
IUnit 
I 
I 
I 

!Full-scale error ldvFs/dtlChange in +~VFS from 25°C to 125°C All 1-10 110 I ppm I 
I drift I land from 25 C to -55 0 C. I I IVFS/°CI 
I I I l l l l 

!Power supply l+PSS, !Change in +dvFS from at 15 V to v00 01-04 1-130 /130 I ppm 
I sensitivity at I-PSS IVoo at 16 V and 14 V, respectively. I I IVFS/V
I full scale from Vool I 05-07 1-20 120 I ppm I 
I I I I I IVFS/V I 

!Linearity error LE IVIH = Voo, VrL = 0 V y 01 l-0.2 /0.2 /%VFS 
I (end-point) I I I I 

II I l 02,03, l-.05 ].05 ]%VFS 
I I I 05,06 I I I 
I I I I I I 
I I 
I I I 04,07 1-.0121.012 l%VFS 
I I I I I I 

!Major carry errors 
I (differential 
I 1i neari ty) 
I 

MCE IVIH = Voo, VIL = 0 V 
IThe difference between adjacent codes at 
\a11 major transitions 
l(i.e., 01111111 to 10000000) 

01 

02,03, 

1-0.4 
I 

l-0.1 

l0.4 
I 

10.1 

l%VFS 
I 

l%VFS 
I 
I 

I 
I 

05,06 I 
I 

I 
I 

I 
I 

I I 
I 
I 

I 
I 

04,07 1-.0251.025 
I I 

l%VFS 
I 

IFeedthrough error FTE IVrL = O V; I 01-04 1--- 110 lmVpp
I IVREF = ~O Vpp at 100 KHz; group D only. I I I I 
I ITA = 25 c. 
I !See figure 7. 05-07 1--- 125 lmVpp
l I I I I 

!Output current ltsLH IAll inputs switched simultaneously, low to All 1--- 1 I µS 
I settling time I lhigh and high to low. TA= 25°C. 1 I 
I (to 1/2 LSB) !See figure 8. 2/
I ltsHL I - A11 1--- 1 µS 
I I I 1 

!Output capacitance I C0 IAll digital inputs C0 at IoUTl 01-04 1--- 1200 pF 
I I lat Voo• TA= 25°C. 05-07 1--- I300 pF 
1 I !See figure 9. I I 
I I I 
I ! I I 01-04 1--- I 75 pF 
I I I I 05-07 1--- 1100 pF 
I I I I I I 
I I 
l l IAll digital inputs I 01-04 1--- I 75 I pF 
I I lat O v. TA= 25°C. I 05-07 1--- I100 I pF
I I !See figure 9. I I I I 
I I I 
I I I C0 at IouT2 I 01-04 1--- I200 I pF
I I I I 05-07 1--- 1300 I pF
I I I I I I I 
17 Linearity is spec1f1ed to be w1th1n ±l/2 [SB. Thus an 8-bit device with a 10 V reference must 

have end-point linearity to within 1/2 of (100%VFS/28 ) = 0.195 %VFS or 0.2 %VFS. 

'?:_/ For each device type, output current sett1in~ time is the duration from the digital input 
transition until the output for a 10 V analog input transition is within 1/2 LSB of final value. 

4 
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3.5 Electrical test requirements. The electrical test requirements for each 
device class shall be the subgroups specified in table II. The electrical tests for 
each subgroup are described in table III. 

3.6 Marking. Marking shall be in accordance with MIL-M-38510 a"d 1.~ herein. 

3.6.1 Serialization. All class S devices shall be serialized in accordance with 
MIL-M-38510. 

3.6.2 Correctness of indexing and mctrkings. All devices shall be subjected to the 
final electrical tests specified in table II after part marking to verify that they 
are correctly indexed and identified by part number. Optionally, an approved 
electrical test may be devised especially for this requirement. 

3.7 Microcircuit group assignment. The devices covered by this specification 
shall be in microcircuit group number 80 (see MIL-M-38510, appendix E). 

TABLE II. Electrical test requirements. 

I Subgroups (see table III) 
MIL-STD-883 test requirement r Class S Class B 

I devices devices 
I 

Interim electrical parameters
(method 5004) I 

Final electrical test parameters l*,2,3 1*,2,3 7 
(method 5004) I 

Group A test requirements
(method 5005) 

Group C end-point and group B, -class 
S, electrical parameters
(method 5005) 

TAclditional electrical subgroup 
I for group C periodic inspection
I 
!Group D end-point electrical 
I aarameters (method 5005)
!Ad itional electrical subgroup 
I for group D periodic inspection 
I 

I 1,2,3,7,B,12 
I 
11,2,3, and 
!table IV delta 
I limits 
I N/A 
I 
I 

1, 2, 3 

1,2,3,7,8,12 I 
I 

11 and table IV-f 
I delta limits I 
I I 

*PDA applies to subgroup 1 (see 4.2c). 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Samplin~ and inspection. Sampling and inspection procedures shall be in 
accordance wit MIL-M-38510 and methods 5005 and 5007, as applicable, of 
~IL-STD-883, except as modified herein. 

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, 
and shall be conducted on all devices prior to qualification and quality conformance 
inspection. The following additional criteria shall apply: 

a. Burn-in tests (method 1015 of MIL-STD-883). 

(1) Class S devices - Dynamic tests (test condition Dor El using the 
circuit shown on figure 4; test duration shall be 240 hours 
minimum. Static tests (test condition Al using the circuit shown 
on figure 5; test duration shall be 48 hours minimum. 

(2) Class B devices - Test condition A using the circuit shown on 
figure 5; or test condition Dusing the circuit shown on figure 4. 

b. Interim and final electrical test parameters shall be as specified in 
table II, except interim electrical parameters test prior to burn-in is 
optional at the discretion of the manufacturer. 

5 
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Device type 01 Device types 02 

Case E Case E 

•I OUTI RFEEDBACK 1 our1 
1 our2 VREF 1our2 

GND Voo GND 

BIT I {MSB)BITl(MSB) NC 
BIT 2BIT 2 NC 
BIT 3BITB(LSB)BIT 3 
BIT 4

BIT 7Bl T 4 
BIT 5 

BIT 6BIT 5 

16 lead 16 1 ead 
dual-in-line dual-in-line 
( top view) (top view) 

Device t.z1pes 03, 04, 06, and 07 

Case V 

Rf EEO BACKIouTI • 
VREF1 our2 

Voo 
BIT 12 (LSB) 

GNO 

BIT I (MSB) 

BIT I I BIT 2 

BIT 1081 T 3 

BIT 9BIT 4 

BIT 8BIT 5 

BIT 7BIT 6 

18 1ead 
dual-in-line 
(top view) 

FIGURE 1. Terminal connections. 

6 

and 05 

RfEEDBACK 

VREF 

Voo 
BITIO(LSB) 

BIT 9 

BIT 8 

BIT 7 
BIT 6 
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IOK IOK 

-3 
.JI 
I 

IOK 

.___-t-<_____,_____1-____ 

11 
our2 

~----.....-+---...-.-----1.. IOU T I 

6 6 
I 

6 
I 

6I 
RFEEDBACK 

BIT I BIT 2 BIT 3 8 IT N ( LS 8) 
(MSB) 

Digital Inputs 
(DTL/TTL/CMOS COMPATIBLE) 

FIGURE 2. Schematic circuit. 

7 
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ANALOG 10.0IV R=IOK 5.0IV R=IOK 2.51V R=IOK 1,26V R=IOK 0.02V~-----
VREF 

INPUT~-t-.-l\.N\,--+--1\/\,rv----t.____,vvv--.----'\/\I 

ON 
20.U 

0.25mA 

RoN 

-
eon 160.U 64on 

IOmV 
RoN 

IOmV 
RoN TERM !NATION 

0.5-mA - lµA 

♦ 
IOmV o.smv

SWITCHESR 

I 
DIGITAL L---+-----i------..+_____.+--5 I

11
1 
Np~ BIT I O l I 6B IT 2 0 B IT 3 6B IT 4 o 

I 
BIT N

(MSB) J J (LSB) 

IOKIOUT R FEEDBACK 

Eo =-I OUT I R FEEDBACK 
' WHERE N 

lour I= DIGITAL = 10.01- 0.01 
I 024 IO Kn, 

OT L /TTL/CMOS~--INPUT 

TO LADDER 

8 9 

FIGURE 3. Fune ti ona l di agram and CMOS switch ~_hemati c_. 

8 
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VIN 

IouTI 
1 ouT2 

GND 
BIT I 
BIT2 

BIT 3 
BIT 4 
BIT 5 

RFDBK 

VREF 

Voo 

BIT N 
BIT 7 

BIT 6 

10 V 

15V 
IK Sl, 

NOTES: 
l. The measured value of the resistor shall not 

exceed + 5% of its branded value due to use, 
heat or-age. 

2. VIN= 0 to 3 V square wave, 
@ 5 ::__ f .'5._ l O Hz 

FIGURE 4. Test circuit for the dynamic burn-in and operating life tests. 

I OUT I RFDBK 

I OUT2 VREF 

GND voo 

BIT I 
BIT 2 

BIT 3 BIT N 
BIT 4 BIT 7 
BIT 5 BIT 6 

10 V 

15 V 
I K J'1 

NOTE: 
l. The measured value of the resistor shall not 

exceed+ 5% of its branded value due to use, 
heat or-age . 

FIGURE 5. Test circuit for the burn-in (steady state power) and life tests. 

9 



0 

i----
1 
I+15V (I) , , ;- I 

16 BIT REF 0/A CONVERTER 5.IIK 5.IIK 

(DAC 1136 OR EQUIV) 

VI-15V 

IN753A 
V22 

O.U.T. 
voo(Vi j ·-~5il IJ 

I I I IiVREF{SJ. I 

wsa I 

±0.1% ±0.1% 

1 
R- 2R LADDER f: 

CMOS SWITCH NETWORK 
ti 

8! 9f1ol 11112113 

I I I I I I I I I I I LS a -15V-1---------- ---- -

IM 
±0.1% 

I 
I 
I 

I ,38 

I 
I 

______ _j 

NOTES: l/ 

y 

Op amp offset error + r18 RF) adds to linearity error since !OUT 1 and IOUT 2(v 10 
must go to O v. For 10:1 measurement accuracy with a 12 bit DAC, acceptable op amps 
include the LF155, LF156 and OP-05 with v10 {adj.) and the OP-07 without V10 (adj.). 

One millivolt of offset error on 10 VFS causes 0.011 linearity error. 

FIGURE 6. Test circu_it for_~tatic tes_t_s. 

------7 
l 
I 

3: ..... 
r-
1 
3: 
I 

w 

-­
a, 

~ 

U'I 

0 

~ 

N ...... 
):, 



I RFOBKV001 
20JPP VREF 

D. U. T. 
IOOKHz GND 

MSB ..._.._.______L_S_B~ 

+15V 

µ.F 

1µ.F 

MIL-M-38510/127A 

+15V 

>---+------0 Vo UT 

I\., 

_!_/ Op amp bandwidth shall be 10 MHz min. 

FIGURE 7. Test circuit for feedthru error. 
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+15V 
-IOV (ADJUSTABLE) 

VIN MSB 

Voo 

D.U. T. 

RFDBK 

100 
J1, 

LSB 

r1 r, n 5V 
__J L__J LJ L O V 

Measure the propagation delay from the 50% point of the digital input 
transition until the output settles to within 1/2 LSB of final value. 

tSLH 
1. With VIN= VIH' and SWl at -10 V, adjust -10 V supply for OV at IOUTl. 

2. Switch VIN with pulse train. Measure tSLH from rise of VIN to 
output settling to within 1/2 LSB. 

tSHL 
1. Set SWl to ground. 
2. Switch VIN with pu1se train. Measure tSHL from fall of VIN 

to output settling to within 1/2 LSB. 

FIGURE 8. Test circuit for settling time. 

!2 
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+15 V 

N.C. 

GND 

MSB 

V DD 

D.U. T. 

N.C. 

Calculate Co from Co= 159 (VA/V0) 2-l) - Co' 
where Co' is the fixture capacitance without the OUT. 

FIGURE 9. Test circuit for output capacitance. 
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TABLE 111. &roup A inspection for device t;rpe 01. 

Subgroup I Syat,ol 
I 
I 

I 
I Testno. 
I 

I 
I 4 I 5 I 

Adapter pl n nUlllbers 

7 thru 14 I. 22 thru 37 
II Energized 
I rel~s 

Measured pl n 

Ro, !Value IDnft 
I 

Equation 
II Li111ts I Unit

I 111n I Mu I 
I I I 

T 
I 
ITA 
I 
i 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cll 1brat1on 

1 loo 
• 2s·c 

!REF 
!REF 

l1L 

1 

2 
3 
4 
5 

6 
7 

8 
9 

10 
11 
12 
13 
14 
15 

I Adjust P6 with all 
I 
I I I 
I♦ i 5 V I• 10 V I 0000 0000 
1 • I • I 1111 1111 
I " I • I 0000 0000 
I • I " I 1111 1111 
I I I r -1 ----------i 
I•15 V I• 10 V I 1111 llll 
I• 15 V 1-10 V I llll llll 
I I I 
I I I 
I•15 V I• 10 V I 0000.0000 
I " I • I 
I • 1 • 1 
I " I • I 
I " I " I 
I " I " I 
I • I " I 
1 " 1 " I 
I l 

bits at O V 

1111 1111 1111 1111. 

llll 1111 1111 1111 
1111 llll 11111111 

1111 1111 1111 1111. 

Kl, K4 

None. 

K2 
K2 

None. 

l8 

4. 

20 
20 

7 
8 
g 

1D 
11 
12 
13 
14 

I El 
I 
T 
I 11 
I 12 
I 13 
I 14 
I 
T 
I 15 
I 16 
I 
T 
I 17 
I 18 
I 19 
1110 
1111 
1112 
1113 
1114 
I 

,v 

"" ..A 
11A 
11A 

11A 
11A 

I •" 
I " 
I " 
I " 
I • 
I • 
I " 
I " 
I 

IEcal • El 
I 
T 
lloo • 11
1100 • 12 
1100 • 11 

141100 • 
I 
I 
IIREF • 15 
lla£F • 16 
I 
I 
ll1L • 17 
ll1L • 18 
ll1L • 19 
ll1L • IlO 
ll1L • Ill 
ll1L • 112 
II1L • 113 
ll1L • 114 
I 

(Digital 
(Digital 
(Digital 
(Digital 

(Digital 
(Digital 

(Digital 

O = 0 V) 
1 • 15 V) 
O = 0.8 V) 
1 • 2.4 V) 

1 • 15 V) 
1 = 15 V) 

O : 0 V) 

1--- 1100 I ,v 
I I I 
I I I 
1--- 1100 I •A 
1--- 1100 1 µA 
1--- I 2 I 111A 
1--- I 2 I 11A 
I I I 
I I I 
IO, 5 I 2 I 111A 
I -2 1-o.s I 11A 
I I I 
I I I 
I -1 I 1 I "A 
I • I • I • 
I • I • I 
I • I • I 
1 • 1 " I 
1 • 1 
I • I • 
I • I " 
I l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Im 

1zs 
lzs• 

16 
17 
18 
19 
20 
Zl 
22 
23 

24 
25 

1•15 V 1•10 V 
I " I " 
I " I 
I " I 
I " I 
I " I 
I " I 
I • I 
I I 
1•15 Y 1•10 Y 
1•15 V 1•10 Y 
1. __I 

llll llll 
0 

0000 0000 
11111111 

1111 1111.1111 1111 

1111111111111111 
111111111111 llll 

No~ 

Kl 
Kl, Kl 

7 
8 
9 

10 
11 
12 
13 
14 

38 
38 

1115 
1116 
1117 
1118 
1119 
II20 
1121 
1122 
I 

I E2 
I El 
I 

I "A 
I • 
1 " 
I " 
I " 
I • 

• 

■ Y 
■V 

11111. 115 (Digital 
llrn • 116 
11111 = 117 
II lH • Il8 
lltH • 119 
II1H • 120 
llrn = 121 
11m • 122 
I 

llzs • 2 (EZ - El) 
llzs• • 2 (£3 - El) 
I 

1 : 15 V) 
I -1• I 1• II "" • 

1 • 1 • 
I • I 
I • I 
I • I • 
I • I • 
I " I 
I I 

1-100 1100 I nA 
I - loo 1100 I nA 
I I I 

I 
I 
I 
I 
I 
I. 
I 
I 
I 

3: 
;=

± 

,;: 

I 
I 
I 
I 
I 
I 

I •dyfs
I 
I 
I -dWFs 
I 

26 

27 

1•15 Y 1•10 V 
I I 
r-i 
1•15 Y 1-10 Y 
I I 

1111 1111 

1111 1111 

0000 0000 1111 1111 

0000 0000 1111 1111 

lione 

KS 

21 

21 

I E4 
I 
T 
I ES 
I 

V 

V 

l•dvFs • 
I 
I 
1-dvfs • 
I 

0.01 

0.01 

(£4) 

(ES) 

1-1.5 
I 
I 
1-1.5 
I 

11.5 
I 
I 
11.5 
I 

l'I.VFS 
I 
I 
I\VFS 
I 

00 

"' 
!2 
N ,. -

I 
I 
I 
I 
I 

•PSS 

-PSS 

28 

29 

1•15 V 1•10 V 
1•16 V 1•10 V 
1•14 Y 1•10 Y 
I I 

11111111. 0000 0000 1111 llll None. 21 
" 

I E6 
I E7 
I E8 
I 

Y 
V 
V 

l•PSS 
I 
I-PSS 
l 

• 1000 ( E7 -

• 1000 (EB -

E6) 

E6) 

1-130 
I ' 
I ' 
I 

1130 
I " 
I " 
I 

lppm 
IVFS/V 
I " 
I 

I 
I VOS 30 1•15 Y 1•10 V 0000 0000 llll 1111 1111 1111 None 21 E9 I V IVOS • E9/100 1--- 1--- I V 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
1 

IVOS fs the OUT 
lerror 
I 

zero scale gain I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
1 
I 
I 
I 
I 

LE 31 
32 
33 
34 
35 
36 

1•15 Y 1•10 Y I 
I • I • I 
I • I " I 
I • I • I 
I • I • I 
I • I • I 

0001 0000 
0010 • 
0011 " 
0100 • 
0101 • 
0110 • 

I 
1 
I 
I 
I 
I 

1110 llll 1111 1111 
1101 • 
1100 • 
1011 • 
1010 " 
1001 • 

I 
1 
I 
I 
I 
I 

No11e 
• 
• 
• 
" 
• 

I 
I 
I 
I 
I 
I 

21 
• 
• 
• 
• 
• 

ElO 
Ell 
£12 
£13 
E14 
El5 

I 
1 
I 
I 
I 
I 

Y 
• 
" 
• 
" 
• 

IFor -h input code N, calculate 
ltlle correspond! ng 11 near! ty error 
ltn \ VFS. 
I 
I LE• 10f(EA/lOOI - (NK • vosi] 
IWhere: l 

1-0.2. 10.2 .. . . 
I\YFS 
I • 
I • 
I • 
I • 
I • 

1 37 I • I • I 0111 • I 1000 • I " I • E16 I " IEA • Measured value ElO thru E29. I 
I 38 I " I • I 1000 • I Olli • I • I • £17 I • I I 
I 
I 
I 

39 
40 
41 

I 
I 
I 

• I 
" I 
• I 

• I 
• I 
• I 

1001 
1010 
1011 

• 
• 
• 

I 
I 
I 

0110 
0101 
OlllO 

• 
• 
• 

I 
I 
I 

" 
" 
" 

I 
1 
I 

• 
" 
• 

ElB 
El9 
£20 

I 
I 
I 

" 
" 
" 

IN• OUT input digital code word In 
I decful t9,,.. Thus for 8 bi ts 
I N • (All2 • (A2)2b • ••• . I 

I 
I 

• 
• 

1 42 I • I • I llOO • I OOll • I " I • £21 I " I • (AB)ZU I 
I 
I 
I 

43 
44 
45 

I 
I 
I 

• I 
• I 
" I 

' I 
• I 
' I 

llOl 
1110 
1111 

• 
• 
• 

I 
I 
I 

0010 
0001 
0000 

• 
• 
" 

I 
I 
I 

' 
' 
" 

I 
I 
I 

" 
• 
• 

£.22 
E23 

I E24 

I 
I 
I 

" 
" 
" 

I 
I 
JK 

Al,A2, ••• AB are O or 1. 

• Actual volts/count scale . I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1 

46 
47 
48 
49 

I I I 

1•15 V 1•10 V 
I " I 
I " I 
I " I 
I I 

0000 0001 
" 0010 
" 0100 

1000 

I 

1111 1110 1111 1111 
1101 " 
10)1 
Olli 

I 

None. 
I 

21 
• 

I 

I E25 
I £.26 
1 E27 
I E28 
I 

I 

I 
I 
I 
I 
I 

V 
• 
• 
" 

Ifactor. 
= ( •dVfs - VOS)/255 

I 'dVFs • E4/IOO 
I VOS • E9/100 

I 
I 
I 
I 
I 
I 
I 

• 



TABLE I 11. Group A I nspectl on for device type 01 - Continued. 

Subgroup 

I 1, 
ITA•25C 
I 

I 
I 
I 
I 

I 

Symbol 

LE 

Test 

no. 

50 

51 
52 
53 
54 

55 

56 
57 
58 
59 

I Adapter pin nUlllbers I Energized 

I 4 I S I 1 thru 14 I 22 thru 37 I rellYs 
I I I I Ir--7 I 
1•15 V 1•10 V !The OUT code word and Ref. 0/A complement shall I None 
I I !correspond to the most positive error combination I 
I I lof the most significant uµper four bits and all I 
I I lof the lo,..r order bits with positive errors. I 
I I I I 

1•15 V 1•10 Y !Starting with the code word for test 50, I None 
I I • !complement each of the lower order bits one at I • 
I I • la tfae and measure the corresponding errors. I • • 
I I " I I • 
I I I I 

l•15Y I• 10 v IThe OUT code word and Ref. 0/A comple111ent shall I None
I I !correspond to the most negative error combination I 
I I lof the most significant upper four bits and all I 
I I lof the lower order bits with negative errors. I 
I I l I 

1•15 V 1•10 Y !Starting with the code word for test 55, I None 
I " I • lcoapleaent each of the lower order bits one I • 
I • I • lat a tf ■e and measure the corresponding errors. I • 
I I " I I 
I I I I 

I
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Me.sured pin 
1 E4uatfonio. IVaiue IUnlt I 

I I I 

21 I E29 I V I 
I I I 
I I I 
I I I 
I I I 

I I !For each Input code N, calculate 
21 I EJO I Y lthe corresponding linearity error 
• I £31 I • lln i VFS 
• I E32 I I LE •tlo (EA/100) - (NK • VOS~ 
• I E33 I I Where: 

I I IEA • Measured value EJO thru E48 

21 E34 Y IN • OUT input di gita 1 code word in 
I deci111al fQnn. Thu\ for 8 bits 
I N • (Al)27 • (A2)26 • •.. • (A8)20 
I Al, A2, . • • AS are O or 1. 
I 

• Actual volts/count scale factor. 
21 I E35 I Y I 
• I E36 I • IK • (•dVFs - YOS)/255 
• I E37 I • I •dvFs • E4/100 
• I EJB I " I 

I I IYOS • £9/100 

Lf,ol tsl Min I M.u 
I I 
I I 
l-0.2 10.2 
I • I • 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I • I 
I I 
I • I 
I I 
I I 
I 
I 
I 

I Unit 
I 
I 
! 
I\YFS 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

MCE 

60 
thru 
69 

70 

71 

12 

73 

74 

75 

76 

77 

1•15 V 1-10 Y !Apply the s- code combinations to the OUT and 
I I !Ref. D/A u described for tests 50 thru 59. 
I I I 
I I I
I I T 
1•15 V 1•10 V I 0111 1111 1000 0000 1111 1111 
I I I 1000 0000 0111 1111 
I • I • I 00111111 1100 0000 
I I I 0100 0000 1011 llll 
I I • I 00011111 1110 0000 
I I I 0010 0000 1101 1111 
I • I • I 0000 1111 1111 0000 
I I I 0001 0000 lllO llll 
I • I • I 0000 0111 1111 1000 
I I I " 1000 Olll 
I I • I " 0011 1100 
I I I • 0100 " lOll 
I • I • I • 0001 • 1110 
I I I • 0010 • 1101 
I I I • 0000 • 1111 
I I I • 0001 • 1110 
I I 1 

K5 

None 

21 

21 

I £39 I 
I thru I 
J E48 I 
I I r-, 
1 E49 I 
I ESO I 
! E51 I 
l E52 I 

E53 I 
E54 I 
E55 I 
E56 I 
E57 I 
E58 I 
E59 I 
E60 I 
E61 I 
E62 I 
E63 I 
E64 I 

I 

v !The above equations apply except 
I K i s computed from the nega t Ive 
lfull scale error (-dVFsl • £5/100 
I 
T 

V !For each set of major carry codes 
• IN and N•l, calculate the 

!associated error In \VFS as 
• lfollOP,: 
• IMCE :LIO (EB - EA)/100 - 0.03906] 
• !Where. 

IEB • Measured va1ue E50, E52,
• I E54, etc. 

I 
• IEA • Measured value E49, E51,
• I E53, etc. 
• I 
• I 
• I 
• I 

I 
I 

I 
I 
I 
I 
1 
1-0. 4 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r 
IC .4 
I 
! 
I 
I 
I 
I 

• 

I 
I I 
I I 
I I 
I I 
r--1 
ItVF > I 
I " I 

I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I • I 
I I 
I I 

-" 
r 

3' 

~ 

;; 

I 
\TA. 

2 
m·c 

I 78 

lthru 
154 

!Salle tests, tenalnal conditions, and 11 ■ 1ts as for subgroup 1, 
!Measured nlues are E65 to El28 and 123 to 144. 
I 

tests 1 thru 77, except TA • 125"c. 

I I I 

I 3 
ITA • -55°c 

I 155 
lthru 

1s- tests, terminal conditions, and lf ■lts as for subgroup 1, 
lcond1 tlons of Y1L and VIH. 

tests 1 thru 77, except TA• -55°C and loo • 2.5 ■A for all 

I 231 !Measured values are El29 to El92 and 145 to 166. 
I I 

I 7 
n,. • 25•c 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LE 232 
233 

1•15 V •10 V I 0000 0000 1111 llll 1111 1111 
I • • I 0000 0001 1111 1110 • 
I • I 0000 0010 1111 1101 
I • I 
I • I 
I • I 11111101 0000 0010 
I • I 1111 1110 0000 0001 
I • I 1111 1111 0000 0000 
I I 
I This subgroup checks all digital Input codes. 
I 
I 
I 
I 
I 
I 
I 

None 21 IE193 I V !For each Input code N, calculate. • IE194 I • lthe corresponding linearity error 
I I 11 n SVFS. 
I I • I 
I I • I 
I I I LE • 10( [(EA/100) - (NK + ws)] l 

Where:I !EA • Measured value El93 
I I thru E448 
I I 
I IN • OUT input digital code word in 
I I decimal fQnt. Thu\ for 8 bits 
I I N • (Al}27 + (A2)26 + ••• 
I I • (ABlzO 
I I Al, AZ, ••. AS are O or l. 
I IK • Actual volts/count scale 
I I factor. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I IK • I •dvfs - WS)/255
I I *dVfs • E448/100
I !VOS • El93/100 
I !Worst posl tf ve error 
I !Worst positive code 
I !Worst negative error
I !Worst negative code 
I I 

I 
I 
I 
I 
I -
1.2 
I 
I 

I 
I 
I 
l.'l. 
I 
I 
I 

I 
I 
I 
i <VFS 
!OCT 
IlVFo 
!OCT 
l 



I 

TABLE Ill. Group A inspection for device type O_! - Continued. 

Subgroup 
l 
I Syabol Adapter pin mabers I Energized Measured pin l u 111ts I UnitEquation

Test I I thru l4 I zz thru 37 I relays Ao. !Value lUnft IMin I Max I 
I I I I I 
I no. I 4 I 5 

I 
ITA 
I 

8 
12s·c 

LE 234 

235 

ISa11e 
I 
I 

tests, term! na 1 cond1ti ons, and l 1111i ts as for subgroup 7, tests 232 and 23,., except TA 125°C. 1---
1---
1-0.2 

10.2 
1---
1---

l'lVFS 
!OCT 
l'lVFS 

I I 1--- 1--- !OCT 
I 
I 
I 
I 

ldvFs/dt
I 
I 

236 !Calculate dvFs/dt 
I 
I 

(•ctvFs at 125•c - •dvFs at 25°Cl/l00°C from tests 103 and 26, respectively. 1-10 
I 
I 

110 
I 
I 

I ppm I 
IVFS/"CI 
I I 

I 
ITA 

s 
= -5s"c 

LE 237 !Same tests, tenoinal 
I 

conditions, and ll ■ lts as for subgroup 7, tests 232 and 233, except TA -55°C. 1---
1---

I0.2 
1---

l'lVFS 
IOCT 

I 238 I l-0.2 1--- l'!.VFS 
I I 1--- 1--- IOCT 
I 
I 
I 

ldvFs/dt 
I 

239 !Calculate dvFsldt. (•dvFs at -55°C 
I 

- •dvFs at 25°Cl/80°C froc tests IIKl and 26, respectively. 1-10 
I 

I10 
I 

I ppm I 
IVFS/•c I 

I I I I I I I 

I 
ITA 
I 

12 
= 25°C 

FTE 240 IVREF • 20 
I 
I 

Vpp at 100 kHz. All digital inputs. 0 V. See figure 7. 6 VI l ■ Vpp 
I 
L 

IFTE 
I 
I 

= YI 1---
I 
I 

110 
I 
I 

lmVpp 
I 
I 

I 
I 
I 
I 

tsLH 241 !All digital inputs switched si ■ultaneously fr0111 logic low to logic high. 
!Output settling 1s to within 1/2 LSB of the rated accuracy. See figure 8. 
I 

6 ti µS ltSLH = ti 
I 
I 

1---
1 
I 

aS 

I 
I 
I 
I 

tsHL 242 !All digital inputs switched si ■ultaneously from logic high to logic low. 
!Output settling is to within 1/2 LSB of the rated accuracy. See figure 8. 
I 

6 t2 "s ltsHL 
I 
I 

t2 1- - -
I 
I 

,s 

I 
I 
I 
I 
I 
I 
I 

Co 243 

244 

!All digital inputs set at Yoo- Ya. 100 ■ Vpp at l MHz is applied tnru 
la I kll resistor to the output under test. See figure 9. 
I 
I 
I 
I 

6 V2 

V3 

l ■Vpp 
I 
I 
I 
l ■ Vpp 
I 

2ICp = 159 ✓ ((Va/V 0 ) - 1) - C0 ' 
!Where: 
IY0 = The 111easured output. 
IC0 • = The fixture capacitance. 
I 
I 

1---
I 
I 
I 
1---
I 

1200 
I 
I 
I 
I 75 
I 

pF 

pf 

~ 

~ 

e' 
9 

I 
I 
I 
I 
I 
I 
I 

Co 245 

246 

!All digital inputs set at O Y. Ya • 100 ■ Ypp at 1 MHz 1s applied thru 
la 1 k>1 resistor to the output under test. See figure 9. 
I 
I 
I 
I 

6 V4 

vs 

l ■ Vpp 
I 
I 
I 
l ■ Vpp 
I 

ICp • 159y{(Ya/Y0 l
2 - 1l - C0 ' 

!Where: 
IY0 = The 11easured output. 
IC0 ' • The fixture capaci ta nee. 
I 
I 

1---
I 
I 
I 
1---
I 

I 75 
I 
I 
I 
1200 
I 

pF 

pF 

N 
~ 
:,, 

a-, 



TABLE I I I. Group A inspection for device types 02 and 05. 

Subgroup 
I/ 1 

Sylllbo 
I 

II 
Test! no. 

' 

II 

: 4 1 

1 
5 1 

1 

f<dapter pin nunibers 

I thru 16 I 
I 

22 thru 37 

I 
I Energized 
I relays 
I 

I 
I 
I 
I 

Measured pin 

No. !Value !Unit 
I I 

I 
I 
I 
I 

Equation 
I 
!Device 
I type 
I 

I Limits 
I 
I Min I Hax 
I I 

I Unit 

Calibration I l : Mjust P6 with all bits at O V I Kl, K4 I 38 I El I ,V IEcal = El 102,05 1--- 1100 I ,V 

, I I I I I I I I 

I 
ITA 

I • 
= 25 c 

I 
I 

loo I 
I 

2 l+t5 V 1'10 V I 
I • I I 

0000 0000 00 I 
I 

1111 1111 1111 Jill I 
I 

None I 
I 

4 J 
I 

ll I "" 
I mA 

lloo 
I 

= JI (Digital O = 0 V) I 
I 

02 
os 

1--- 1100 
I 2 

I .A 
I mA 

I 
I 

I 
I 

I 
I 

3 I 
I 

I 
I 

I 
I 

1111 1111 11 ~ 
I 

" I 
I 

• I 
I 

• I 
I 

12 I µA 
I 11A 

lloD 
I 

= 12 (Digital l = 15 V) I 
I 

02 
05 

ill)O 
I 2 

l ,A 
I mA 

I 
I 
I 
I 
I 

I 
I 
I 

I !REF 

I 
I 
I 

I 

4 
5 

6 

I I 
I I 
I I 

1•15 V 1•10 V 

I 
I 
I 

I 

0000 0000 00 
1111 1111 11 

1111 1111 11 

I 
I 
I 

I 1111 

• 
• 

1111 1111 1111 

I 
I 
I 

I 

• 
• 

K2 

I 
I 
I 

I 

" 

20 

I 13 
I 14 
i 

I 15 

I mA 
I mA 
I 

I mA 

lloD = 13 
lloo = 14 
I 

IIREf = 15 

(Digital 
(Digital 

(Digital 

o = 0.8 Vl 
l = 2.4 V) 

I= 15 V) 

102,05 
l02,05 
I 

102,05 

I 

10.5 

I 
I 
I 

I 

2 
2 

2 

I mA 
I mA 

,
i m.A 

I 
I 

I 
I 

!REF I 
I 

7 1•15 
I 

V 1-10 
I 

V I 
I 

1111 1111 11 I 
I 

1111 1111 1111 1111 I 
I 

K2 I 
I 

20 I 
I 

16 I mA 
I 

IIRff 
I 

= 16 (Digital l = 15 V) 102,05 
I 

I 
I 

-2 I-D.5 
I 

I mA 
I 

I 
I 
I 
I 

l1L I 
I 
I 

8 
9 

10 

1•15 V 
I " 
I " 

J+JO V I 
I • I 
I " I 

0000 0000 00 
" 
• 

I 
I 
I 

1111 1111 
• 
• 

1111 1111 I 
I 
I 

None 
• 
• 

I 
I 
I 

7 
8 
9 

I 
I 
I 

17 
18 
19 

I 
I 
I 

"" 
• 
• 

!In= 17 
I I = 18 
II it = 19 

(Digital 
• 
• 

O = 0 V) I 
I 
I 

02 
• 
• 

I -1 
I 
I 

I l I "A 

I I 11 I " I " I • I • I • I 10 I 110 I I I = 110 • I • • 
I I 12 I " I " I " I " I " I 11 1111 I " IIIL = Ill • I • 
I I 13 I • I " I • I " I • I 12 1112 I • llll = 112 I • 
I I 14 I I • I " I " I • I 13 1!13 I • 11:t = 113 • I 
l 
I 
I 

l 
I 
I 

15 
16 
17 

I 
I 
I 

• I 
" I 
" I 

• I 
' I 
• I 

• 
• 
• 

I 
I 
I 

' 
' 
• 

I 
I 
I 

• 

• 

I 
I 
I 

14 
15 
16 

1114 
I 115 
1116 

I 
I 
I 

• 
" 
" 

11 = I 14 
I1 

1t = 1151
I I = ll6 

" 
I 
I 
I 

• 
" I 

I I I I I I f f I I IL I I 

I 8 
lthru 

!For device type 05, conditions 
I 

are the same as indicated above, except VIL= o.o V. !Digital o = O V) I 
I 

05 1-200 
I 

I l 
I 

I "A 
I 1 :;: 

I 17 I I I I I I ,-
1 I I I I I I :s: 

I 8 
Ithru 

!For device type 05, 
I 

conditions are the sa111e as indicated above, except VJL = O.B V. {Digital O = 0.8 V) I 
I 

05 1-200 
I 

/ l 
I 

I 
I 

.A i 
I 

-
c 

I 17 I I I I I I -
I I I I I I 

' 
I , 

,, 
Irn I 

I 
18 
l 9 

1•15 V 1•10 VI 
I • I " I 

1111 1111 11 
• 

I 
I 

1111 1111 
• 

1111 1111 I 
I 

None 
" 

f 
I 

7 
8 

1117 
1118 

I 
f 

•" 
" 

IIJH = 117 
IIIH = 118 

(Digital 
" 

1 = 15 VJ I 
I 

02 
• 

I 
I 

-I I 
I 

l 
" 

I ,A 
I " 

-
~ 

, 
1 

, 
1 

I 
' 

20 
21 

f 
I 

• I 
• I 

• I 
• I 

• 
• 

I 
I 

• 
" 

I 
I " 

I 
I 

9 
10 

1119 
I I 20 

I 
I 

" 
" 

I I lH = I l 9 
111 H = 120 

• 
" 

I 
I 

• 
" 

I 
I " 

I 
I 

" I 
I 

22 I • I • I • f • I • I 11 I 121 I " I I1H = l 21 " I • I " I I 
23 I • I • I • I • I ' I 12 1122 I " i!IH = 122 • I • I " I I 
24 I I • I • I • I • I 13 I 123 I • 11 lH = l 23 • I I I I " 
25 I • I • I • I • I • I 14 1124 I • ll!H = 124 I • I " I " I 
26 I • I • I • I • I • I 15 I 125 I " I I 1H = 125 • I I " I I 
27 I • f • f • I • I • I 16 1126 I " JIIH. 126 • I • I " I I 

I I I I I I I I I I I I I 

I 18 IFor device type 05, conditions are the same as indicated above, except Vitt• Yoo• (Digital I= Vool I 05 1-1 I 100 I µA 
lthru I I I 
I 27 I I I 
I I I I 

I 

I 18 IFor device type 05, conditions are the saae as indicated above, except VIH • 2.4 V. {Digital l = 2.4 V) I 05 1-1 I 100 f µA 
lthru I I I 
I 27 I I I 
I I I I 

I 

IIi~· I 
I 

28 
29 

1•15 y 
1•15 y 

1•10 V I 
1•10 V J 

0000 0000 00 
1111 1111 11 

I 
I 

1111 
1111 

1111 
1111 

llll 1111 
1111 1111 

I 
I 

Kl 
Kl, K3 

I 
I 

38 
38 

I E2 
I E3 

I 11V 
I 11V 

llzs • 2 (E2 - El) 
llzs· • 2 ([3 - El) 

I 02,05 
I 02,05 

1-100 
1-100 

1100 
1100 

I 
I 

nA 
nA 

I I I I I I I I I I I I 
' 

I •dvFs J 30 1•15 y 1•10 y I 1111 1111 11 I 0000 0000 0011 1111 I None I 21 I E4 I V l•dVFs = 0.01 {E4) 102,05 I -I I 1 ltVFS 
I I I 1 1 I I I I I I I I I I 

I -dvFs 
I 

I 
I 

31 1•15 V 1-10 y 
J 1 

I 
1 

1111 1111 ll I 
I 

0000 0000 0011 1111 I 
I 

KS I 
I 

21 I ES 
I 

I 
I 

V 1-dvFs = 0.01 
I 

(ES) 102,05 
I 

I 
I 

-1 I 
I 

l liVFS 
I 



I I 

TABLE Ill. Group A inspection for device types 02 and 05 - Continued. 

I Subgroup 
I 
I 
T 
I l 
IT,. • 2s·c 
I 
I 
I 

I Sylllbol 
I 
I 
I 
I +PSS 
I 
I -PSS 
I 
I 

Testno. 

32 

33 

Ir 4 I 5 I 
I-~- I I 
,-----i -----i-----
1•15 V 1•10 V I 
i•!6VJ•1ov1 
I '14 V I+ 10 V I 
I I I 

Adapter pin numbers 
I thru 16 I 

llll llll 11 I 
• I 
• I 

I 

22 thru 37 

0000 0000 OOll lltl 
• 
• 

I Energized 

I relays 

I None
I . 
I 
I 

Measured pin 

No. !Value IUnlt 
I I 
r--7 

21 I E6 I V 
I E7 I V 
I ES I V 
I I 

I 
T 
I 
I 
l•PSS • 
I 
I-PSS • 
I 

Equation 

1000 (E7 - E6\ 

1000 (ES - E6) 

IDe.-ice 
I type 
f 

I 02 
I 
I " 
f 

I limits 
I Min I Max 
f I 

1-130 1130 
I I 
I " I " 
I I 

I Unit 
l 
I 

lppm 
IVfS/V 
I " 
I 

I 
I 
I 
I 

I 
I 
I 
! 
I 

I 
I 
I 
I 

32 
and 

33 

lfor device type 05, 
f 
I 
I 

conditions are the same as Indicated above. 05 1-20 
I 
I 
I 

120 
I 
I 
I 

I 
I 
I 
I 

" 

I 
I 
I 

I 

I 
I 
I 
I 
T 

VOS 34 1•15 V !•10 V I 
I I I 
I I I 
I I I 

0000 0000 00 I 
I 
I 
I 

1111 llll llll 1111 I 
I 
I 
I 

None I 
l 
I 
I 

21 I E9 
I 
I 
I 

I 
I 
I 
I 

V !VOS. £9/100 
IVOS is the DUT 
!error 
I 

zero scale gain 
I 02,05 
I 
I 
I 

1---
I 
I 
I 

1---
I 
I 
I 

I 
I 
I 
I 

V I 
I 
I 
I 

cc 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

LE 35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 

56 

57 
58 
59 
60 
61 
62 

1•15 V 1•10 V I OJ0l 0000 00 I 1110 1111 1111 1111 I 
I • I • I 0010 • I 1101 • I 
I " I " I 0011 • I 1100 " I 
I " I • I 0100 • I 1011 " I 
l ' I ' I 0101 • I 1010 " I 
I " I ' I 0110 • I 1001 " I 
I " I " I 0111 • I 1000 " I 
f " I " I 1000 • I 0111 • f 
I " I " I 1001 " I 0110 ' I 
I " I " I 1010 " I 0101 " I 
I " I " I 1011 • I 0100 " I 
I " I " I 1100 • I 0011 " I 
I " I " I llDl • I 0010 " I 
I ' I " I lll0 • I 0001 " I 
I " I " I 1111 " I 0000 " I 
I l l I l 

I•15 V I• 10 V I 0000 0000 01 I 1111 llll 1011 1111 I 
I " I " I • 0000 10 I • 1111 0111 • I 
I " I " I • 0001 00 I • 1110 1111 • I 
I " I " I " 0010 00 I • 1101 11 ll • I 
I " I • I " 0100 00 I " 1011 1111 • I 
I " I " I • 1000 00 I " 0111 1111 • I 
l I I I I 

1•15 V 1•10 V !The OUT code ,rord and Ref. D/A coaplet1ent shall I 
I I !correspond to the .:>st positive error cOllbl nation I 
I I !of the ■ ost significant upper four b1ts and all I 
I I lof the lo..er order bits with positive errors. I 
I I I I 

1•15 V 1•10 V !Starting with the code word for test 56, I 
I • I • Jcoapleaent each of the lower order bits one at I 
I • I • la ti ■e and measure the corresponding errors. I 
I " I " I I 
I " I " I I 
I " I " I I 
I I I I 

None 
• 
• 
• 
• 
' 
• 
• 
' 
• 
• 
• 
• 
• 
• 

None 
• 
• 
• 
• 
• 

None 

None 
• 
• 
• 
• 
• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

21 
• 
" 
• 
• 
" 
" 
" 
' 
" 
• 
" 
" 
" 
" 

21 
• 
" 
' 
" 
" 

21 

21 
• 
• 
• 
" 
• 

I El() 
I Ell 
I £12 
I £13 
I El4 
I El5 
I £16 
I El 7 
I El8 
I £19 
I E20 
I E21 
I E22 
I E23 
I £24 
I 

I E25 
I £26 
I E27 
I E28 
I E29 
I EJO 
I 

I £31 
I 
I 
I 
I 

I E32 
I £33 
I £34 
I E3S 
I £36 
I E37 
I 

I 
I 
I 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
l 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

V 
• 
" 
• 
" 
' 
" 
• 
" 
" 
• 
• 
• 
" 
" 

V 
• 
' 
• 
" 
" 

V 

V 
• 
• 
" 
" 
' 

!For each input code 11, calculate I 02,05 
lthe corresponding linearity error I 
lin i VFS. I 
I I 
I LE • to((EA/100\ - (NK + vos1] I 
!Where: I 
IEA • Measured value ElO thru Dl. I 
I I 
IN • OUT input digital code word inl 
I decimal form. Thu~ for 10 bits I 
I N • (Al)29 • (A2)28 • • .. I 
I + \ ~10 I zO I 
I Al,A2, ... AlO are o or 1. I 
I I 
IK • Actual volts/count scale I 
I factor. I 

• (+dyF5 - VOS)/1023 I 
I •dyFs • £4/100 I 
I 1'05 = E9/100 I 
I I 
I I 
I I 
I I 
I I 

I 
I I 
I I 
I I 
I I 
I I--r . 
lfor each Input code N, calculate I 
lthe corresponding linearity error I 
II n \ VfS. I 
I I 
I LE• lO[(EA/100) - (NK • vos1J1 
!Where: I 
IEA • Measured value 02 thru E58 I 

1-.05 I.OS 
I " I " 
I ' I 
I " I " 
I " I 
I " I " 
I " I " 
I " I 
I " I 
I " I ' 
I " I " 
I " I " 
I " I " 
I • I " 
I " I 
I " I • 
I " I " 
I " I • 
I • I • 
I " I • 
I • I • 
I " I " 
I " I " 
I • I " 
I • I " 
I " I ' 
I " I " 
I " I " 
I " I " 
I ' I " 
I ' I " 
I • I 
I " I " 
I " I ' 
I • I " 
I • I " 
I " I " 
I • I ' 

l'I.VFS 
I " 
I 
I 
I " 
I " 
I " 
I " 
I " 

• 
" 
" 

" 

• 

" 
• 
" 
" 

I " 
I • 

" 
" 

" 
• 
• 

I 
I • 
I " 
I " 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:,:: 

r-

'f 
"'en 

-,:: 
N-)> 

63 1•15 V 1•10 V 
I I 
l I 
I I 

!The OUT code word and Ref. 0/A co,apleaent shall I 
!correspond to the ■ost negative error cOllbinatlonl 
lof the ■ost significant upper four bits and all I 
Jof the lower order bits with negative errors. I 

None I 
I 
l 
I 

21 I E38 
I 
l 
I 

I 
I 
l 
I 

V 
I 

IN• OUT Input digital code word inl 
I decimal fQ1"111. Thui for 10 bits I 
l N. (A1)29 + (A2)2 + ... I 
I + (AJO)zO I 

I 
I 
I 
I 
I 

• I 
" I 
" I 
" I 
" I 

' 
' 
• 
' 
" 

I 
I 
I 
I 
I 

• 
' 
" 
" 
" 

, I I I I I I I I Al, A2, ••• AlO are O or l. I I • I ' I • 
64 
65 
66 
67 
68 
69 

!•15 V )•10 V /Starting with the code word for test 63, 
I ' I !complement each of the lower order bits one 
I " I • /at• tl ■e and measure the corresponding errors. 
I " I I 
I " I I 
I " I I 
I I I 

None. 21 
• 

I E39 
I E40 
I E41 
I E42 
I E43 
I E44 
I 

I 
I 
I 
I 
I 
I 
I 

V 
' 
" 
• 
" 
" 

IK 
I 
/K 
I 
I 
I 
I 

• Actual volts/count scale 
factor. 
• (•dVFs - 1'0S)/1023 

•dyfs • E4/100 
VOS • E9/1DD 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

' I 
• I 
• I 
• I 
• I 
• I 

I 
I 

• 

' 
" 
' 
" 

" 

I 
I 
I 
I 
I 
I 
I 
I 

• 

• 
• 
" 
• 
" 

I 
I 
I 
I 
I 
I 
I 

70 
thru 
83 

/+15 V 1-10 V !Apply the same code combinations to the OUT 
I I IRef. 0/A as described for tests 56 thru 69. 
I I I 
I~--'__ I 

and KS 21 I E45 
I thru 
I £58 
I 

V 
I 

!The above equations apply e,cept I 
IK is computed from the negative I 
!full scale error (-dyfS) • ES/100. I 
I I 

I 
I 
I 
I 
I 

" 
" 

I 
I 
I 
I 
I 

" I 
I 
I 
I 
I 

" I 
I 
I 
I 
I 



TABLE Ill. Groue A inseection for device tiees 02 •nd 05 - Continued. 

I Subgr,;up 

i 
r--
I 1 
ITA • z5•c 
I 
I 
I 
I 
I 

I 

I 2 
ITA • !25°C 
I 
I 

\ Symbol 

I 
I 
I MCE 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I Test 
I no. 
I 
I 
I ti4 
I 
I 85 
I 
I 86 
I 
I 87 
I 
I 88 
I 
I 89 
I 
I 90 
I 
I 91 
I 
I 92 
I 
I 93 
I 
I 

l 94 
lthru 
I 186 
I 

Adapter pin nulllbersI 
I 4 I 5 I I thru 16 I 22 thru 37
I I I I 
I I I I 
i • l 5 V I• 10 V I Olll 1111 11 I 1000 0000 0011 1111 
I I I 1000 0000 00 .I 0111 1111 1111 
I I I 0011 1111 ll .I llOO 0000 0011 
I I I 0100 0000 00 .I 1011 1111 1111 
I I . I 0001 1111 11 I .1110 0000 OOll 
I I I 0010 0000 00 I 1101 llll 1111 
I I I 0000 llll 11 .I 1111 0000 0011 
I I .I 0001 0000 00 I lllO 1111 1111
i I I 0000 0111 11 .I 1111 1000 0011 
I .I .I 1000 00 1 0111 llll 
I I I 0011 11 .I . 1100 0011 
I I .. I 0100 00 . . I 1011 llll.I I I 0001 11 .I . 1110 0011.I I .. I 0010 00 .. I. 1101 1111
I I I 0000 11 .I . 1111 0011.I I .I 0001 00. . I . 1110 1111.I I I 0000 01 .I . 1111 1011.I I .. I 0000 10. I . 1111 0111.I I I 0000 00 .I . 1111 llll.I I . .I 0000 01 I 1111 1011 
I I I I 

!Same tests, tenainal conditions, and 11 ■ 1ts •s for subgroup l, 
IMeasured values Me E79 to U56 &Rd 127 to 153. 
I 
I 

I I Measured pi n
I Energized II I E4u• ti on !Device
I relays I No. !Value !Unit I I tyµeI I I I I ' I f I I I II None I 21 I £59 I V. !For each set of major cury codes IDi!,O!i
I I . I £60. I IN and N•l, c•lculate the. II I I £61. I. !associated error in lVFS as. II l I E62 I !follows; i. .I I I E63. . I " IMCE. 10[(rn - EA)/100 - 0.00976S] ! 
I .I I £64 I l~ffe: I. .I .I I £65 I IEB = Me•sured value £60, £62,. . . I
I I £66 I I £64, etc •.. . . I
I I £67 I. I. . I
I I £68 I IEA. Me•sured volue £59, f.61,. I. .I I £69 I. . I £63, etc . I
I I E70 I . I. I.I I E71 I . I. . .I I E72 I I. .I I £73 I . I. . .I I E74 I I. .I I E7S. I . I. .I I E76 I I. . .I I E77 I I. . .I I E78 I I 
I I I I 

tests 1 thru 93, except TA = 12s·c. 

I Li mi ts
I I un, t 
~i-1--;;:-f 
I I I 
I I I 
1-0.l JO. l 11'/H 
I I I 
I I I 
! I I 
I I 
I I 

I 

.., 

3 
!r,,. " -ss·c 
I 
I 
I 
I 7 
ITA • 2s·c 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LE 

l 187 
lthru 
I 279 
I 
I 
I 28:l 
I 281 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

!Same tests, tenainal conditions, and limits as for subgroup l, 
!conditions of V1L and VJH· 
!Measured values are El5 to E234 and 154 to 180. 
I 
I I I I 
1•15 V l•lO V I 0000 0000 00 I 1111 1111 1111 1111.I 

. I I 0000 0000 01 I 1111 1111 1011.I . I. I 0000 0000 10 l 1111 1111 0111.I I I I. .I I I I. .I I I 1111 1111 01 I 0000 0000 1011.I . I I 1111 1111 10 I 0000 0000 0111. .I I I 1111 1111 11 I 0000 0000 OOll 
I I I 
I I tlhis subgroup checks all digital input codes. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
l I I 
I I I 
I I I 
I I I 
I I I 
I I I 

tests 1 thru 93, except TA= -S5°C and 100 • 2.5 mA for all 

i 
I

I I I I I I 
I None I 21 IE235 I V !For each input code N, calculate. . . I 
l I 1£236 I Ithe corresponding l i nedri ty error I. .I I l. I . If n 'l.VFS.. I 
I I . l I I I. . .I I I I I I. .I I . I I I LE , 10[ (EA/100) - INK • vos>J I. .I I I . N~~: I. .I I I . IEA = Measured va 1ue £235 I 
I I I I thru £1258 I
I I I I I 
I I I IM= OUT input digital code word inl 
I I I I decimal f~rm. Thu~ for 10 bits I 
I I I I N • (All 2 • ( A2 l 2 • • • • I 
l I I I • (Al0)20 I 
I I I I Al, A2, ... Al0 are O or 1. I 
I I I IK • Actual volts/count scale I 
l I I I factor. I 
I I I IK • (•dyfs • VOS)/1023 I 
I I l I I VOS = E235/100 I 
I I I I !Worst positive error I 
I I I I !Worst positive code I 
I I I I !Worst negative error I 
I I I I IWorst negative code I 
I I I I I I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -
I -
1-.05 
I -
I 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I.05 
I -
I 
I -
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
Itf, 
!OCT 
I 'IFS 
!OCT 
I 

I 
I 
i 
i 
I 
I 
I 
I 
' 

3. 

r 
' :,c 

' ~ 
"' 2--
'" -., 
► 

I 
ITA • 
I 
I 
I 
I 
I 
I 

a 
12s·c 

LE 

I 
I 

ldvrsldt 
I 
I 

I 282 
I 
I 283 
I 

I 284 
I 
I 

!Same tests, teminal conditions, and 11afts as for subgroup 7, tests 283 and 281, except TA • 12s•c. 
I 
I 
I 

ICalculate dvfsldt » ( •dws •t 12s•c - •dvfs •t 2s·c111oo•c froa tests 123 and JO, respectively.
I 
I 

102,05 
I 
I 
I 

102,05 
I 
I 

I -
I -
1-.05 
I -

1-10 
I 
I 

I.OS 
I 
I -
I -

I lO 
I 
I 

I tVFo 
10n 
Iiw,~ 
!OCT 

I ppm I 
lv'fs;·c, 
I I 

I 
IT.a." 
! 

8 
-ss•c 

I 
I 
I 

LE I 285 
I 
I 286 

!Same tests, terminal 
I 
I 

conditions, and lf ■fts as for subgroup 7, tests 280 and 281, except TA • -ss•c. 102 ,05 
I 
I 

I -
I -
1-.05 

1.05 
I -
I -

I ivF~ 
!JCT 
I tVr o 

I I I I I I - I - IJLT 
I I 

ldyf5/dT
I 

I 287 
I 

\Calculate dvfsldt. (•dvrs at -ss•c - •dvFs at 25°C)/BO•c from tests 216 ana 30, respectively. 102,!!!i 
I 

1-1(1 
I 

ill! 
I 

I µµ,11 
l vl S 1 '"L 

j I I I I I i 



TA8LE III. Groue A inseection for device t,xees 02 and 05 - Continued. 

,ubgroup I Syfllbo 1 I Test 
no. 

I 
I 4 I 5 I 

Adapter pin nUftlbers 

7 thru 16 I 22 thru 37 
I Energized
I relays 

I 
I 

Measured pl n 

No. !Value lUnft 
I 
I 

Equation IDevice 
I type 

J limits 
I Min I Max 

I tJn, t 

I I I I I I I I I I I I 

' I 12 
ITA" z~·c 
I 

I 
I 
I 

FTE 133,4 
I 
I 

IYREF • 20 Vµp
I See figure 7. 
I 

at 100 kHz. All digital Inputs• 0 V. I 
I 
I 

6 I Vl 
I 

l ■ Vpp 
I 
I 

IFTE 
I 
I 

• V 1 I 
I 
I 

02 
05 

1---
1---
I 

110 
125 
I 

lmVµp 
lmVpp 
I 

I 
I 

I I I I I I I I I 

I 
I 
I 
I 

I 
I 
I 
I 

tSLH 13355 
I 
I 
I 

!All digit•l inputs switched simultaneously from logic low to logic high. 
IFor each device tyµe, output settling is to within 1/2 LSB of the rated 
I accuracy. See figure 8. 
I 

I 
I 
I 
I 

6 tl I µS 

I 
I 
I 

ltsLH • 
I 
I 
I 

tl 102,05 
I 
I 
I 

I - --
I 
I 
I 

I l I ~s 

I 
I 
I 
I 

I 
I 
I 

tsHL 13356 
I 
I 

IAll digital inputs switched simultaneously from logic high to logic low. 
!For each device type, output settling h to within 1/2 LSB of the rated 
!accuracy. See f I gure 8. 

I 
I 
I 

6 t2 I µS 
I 
I 

ltsHL • 
I 
I 

t2 102,05 
I 
I 

I- --
I 
I 

I 1 
I 
I 

I I',. 
I 
I 

I I I I I I I I I I I 
I 
I 

I 
I 
I 
I 

Co 13357 
I 
I 
I 
13358 
I 

!All digital inp,Jt, s~t at Yoo• Ya • 100 ■ Ypp at I MHz is applied thru 
la 1 k,i resi star to the output under test. See figure 9. 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

6 

7 

Y2 

I V3 
I 

l ■ Vpp
I 
I 
I 
l ■ Vpp 
I 

2ICC • 159V!Va/V0 ) - I) - C0 ' 
IW ere: 
IY • The measured output.0
IC0 ' • The fixture capacitance. 
I 
I 

I 
I 
I 
I 
I 
I 

02 
05 

05 
02 

1--- !LOO 
1-- - I300 
I I 
I I 
1--- I luu 
1--- I 75 

'1 p~ 
I 
I 
I 
I 

I I I I I I I I I 

Co 13359 
I 
I 
I 
13360 
I 
L 

!All digital inputs set at O V. Ya • 100 ■Vpp at 1 MHz h 
la 1 kO resistor to tile output under test. See figure 9. 
I 
I 
I 
I 
I 

applied thru I 
I 
I 
I 
I 
I 
I 

6 

7 

I Y4 
I 
I 
I 
I vs 
I 
I 

l ■ Ypp
I 
I 
I 
l ■ Vpp 
I 
I 

2I~• 159 ../.Va/Y0 ) - 11 - C0 ' 
I re: 
IV 0 • The 111easured output. 
IC • • The fixture capacitance.0
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

02 
05 

05 
02 

1---
1---
I 
I 
I - --
I- --
I 

I 75 
1100 
I 
I 
I300 
1200 
I 

I ll~ 
I 
I 
I 
I 
I 
I I 

,;; 

,-
3: 

i:. 
~ 

... 
l:.l... 

"­
c 



TABLE Ill. Groue A inseection for de•ice t,l'.l!eS OJ, 04 06 anu 07.
1 1 

T ! \ r Addpter pin numbers II Subgroup I >y111l>0 l I Test I I Measured pin I - f ~-r Limit~-T 
I I Energized I I tl.judtiOnI I no. !OeVlce I I U,11 t IT7 I 5 I 7 thru lil I 22 thru 37i I I I 

T relays l Ao. !Value !Unit I I tyµe I Min I Mo, 1 II I I I I I I IT I I I - I I I I I 
I C.1 ibr•tion I l I I I I I I 1AdJust P6 with all bits at O V I Kl, K4 I 38 I El I "V IEcal = El 1---I I I I Al J l iOJ I f V It J ) ) I I I I I I I I II I I I II l I 100 I 2 l•l~ V l'10 v I 0000 0000 0000 I llll llll 1111 1111 I None 

I I I I I i r 7 

.ITA. 2s·c ( I I I I I 
I 4 I 11 I "A !loo= II (Digitol O = 0 V) l03,ll4 1--- I luJ ! 1o1AI I I I mA tI 3 I • l • l 1111 11111111 l . . \06,0J 1--- I 2 I niA 

I I I I I 12 I "A 1100 = 12 (Digital 1 ° 15 V) 103,04 !--- I 100 l p,,.a_I I I I
I I I I I I mA I 106,07 1--- 2 i :nAI 4 I " I I 0000 0000 0000 I 

I . .
I . I I I 13 I 111A 1100 = 13 (Digitdl O O 0,8 V) I Al 1 1-- I i mAI I 5 I I I 1111 1111 Ill! . . 
I I I I I 14 I mA = 14 (Digital l = 2,4 V) I Al 1 1-- I 2 ! ltlAI I I 1100I I I I I I I I I ( I I II I I l I I II I 6 I I I I I I I ! r 7 
I 

1REF I 1•15 V 1•10 V I 1111 !!11 Jill I llll 1111 1111 1111 I K2 I 20 I 15 I mA IIRff = 15 (OigitaJ 1 15 V) I Al I /11.!i 2. J IIA II IREf I 7 1•15 Y 1-10 V I 1111 1111 1111 I 1111 1111 llll 1111 I K2 20 I 16I I 1111A IIREf = 16 (Digitol l = 1~ V) I Ail I -2. 1 ... D.li l ,nA II I I I I I II I I I I I I II I I r 1 , I I I I I I ! I r~-r--------rI I I 11L I 8 l•l~ Y \+JO Y I 0000 0000 0000 I 1111 Ill! 1111 1111 I None I 7 I 17 l uA Jill = 17 (Digital D = 0 V) IOJ, ,14 / -1I . . I I II I 9 I I " I . . 
I . I . I I 8 I 18 I i lJL = 18 " I I I " : I'~ II J 10 J I " I I I . 9 I l9 I .. I flll = 19 II I I 11 I I • I . . .I I I 10 1110 I Jill = 110 II I I 12 I " I I . . . . 
I . I I I 11 I Ill I . I I IL = I II II I n I " I • I . \ . I I 12 1112 I I I IL = l 12 II I I 14 I • I • I . .. I I I 13 1113 I 11 IL = 113 II I I 15 I • I " I . . .. I I I 14 1114 I IIJL = 114 II I 16 . .I ! I ' I I I I 15 Ills J . I !IL • 115 " II I I 17 I I • I . . I 

. . I . j 16 1116 I . JI ll _ 116 " II I I 18 I • I • I . .. I . I I 17 1117 I I I IL - 117 " II I I 19 I I • I . .I I I 18 1118 I I Ill = 118 " II I I I I I I I l I l l II I 
I I I 8 

I I I I 3: 

I 
\For de•ice types 06 and 07, conditions are the same as indicated above, except Ytl • 0.0 Y. (Digital O = 0 V) IOl,07 1-200 r--I pA II ltnru I I I I I 3:I I I 19 I I I I I I w ' J ! I I I I I I I u. 

()J 

I I 
I 8 

I >::I I !For device types 06 and 07, conditions are the s•e as indicated above, except V1L • D.8 Y. (Di 9ital O = 0. 8 V) 100.07 l-200 I 1 I rA I! I ltllru I I I I ·1I t:. 

I 
I I I 19 I )>I I I I I 

I I I I I ! I 
1\1 I I lJH I 20 l•lS V 1•10 Y I 1111 1111 1111 I 1111 1111 1111 1111 I None I 7 1119 I vA I I !H = 119 (Digit• I I 15 V) 103,04 I -I I l I t'A I

I f l 21 I • I • I . I . I . I 8 1120 l . llIH = 120 . I I " 
I I I 22 I I • I . I . I . I 9 I 121 I . 

I 11H = 121 . I 
I I I I 

I . . . .I I I 23 I . I I I I I 10 1122 I IIIH = 122 I " I I I I. . . . .I \ I 24 I . I I I I I 11 1123 I 11 [H = 123 . I . I I " I II 25 I . I . . . . . . 
! 

I I . I . I . I . I . I 12 1124 I . 1liH - 124 . I I I I I
I I 26 I I I I 1 13 1125 I lliH = 125 I I I I I. . . . . . . .I I I 27 I I I . I . I . I 14 1126 I . I I IH = I 26 I . I ! I I

I I J 28 I . ! . } J J J 15 /12} I /1/H = 127 . I . I I I I. . .I I I 29 I . I I . I . I . I 16 1128 I . . I I JH - 128 I . I I I
I . . . .I I 30 I I I I I I 17 1129 I IIJH = 129 I I I I I. . . . .I I I 31 I I . I . 

I I I 18 II~ t llitt. 130 l I I I I
I I 1 I I I I I I I I I I I I I II I -r 
I I I 20 !For device types 06 and 07, conditions are the same as indicated above, except YJH • Yoo• (Digital 1 = Yoo) /06,07 1-1 :JJ I l'A I
I l lthru I I I I I I
I I I 31 I I I I I II I I I I I I I I
I I 
\ \ I 20 IFo~ device types 06 and 07, conditions are the saae as indicated above, except Y1H • 2.4 Y. \Digital l = 2.4 V) \06,07 1-1 I lUO I fl~I I lthru I I i I
I I I 31 l I l I I
I I I I I I I I I 
I ~---r 
I I Izs I 32 l•lS v 1•10 v I 0000 0000 0000 I 1111 1111 1111 1111 I Kl I 38 t [2 I •Y llzs = 2 (E2 - Ell 103,06 1-100 L.. uv I nA I 

II I I I I I I l I l I I 104,07 1-50 ! 5(, I 
I I 1zs· I 33 l•lS y 1•10 Y I 1111 llll \111 I 1111 1111 1111 11\1 I Kl, lf.3 I 38 I E3 I mV llzs' - 2 lE.3 - £1) \03,06 1-100 '11Jt, I . 
I I I I I I I I I I I I 104,07 1-50 I 5(J I 
I II I I I I I I I I I I I I IT'~--7I 
I I •dvrs I 34 l•IS V 1•10 V I Ill! Illl 1111 I 0000 0000 0000 1111 I None I 21 I E4 I V l•dvfs - 0.01 1£4) I All I - . 4 l . ~ f ;uF5 I 
I I I I t I I I I I I I I j \--r~---:I I 
I I -dvrs I 35 l•IS V 1-lU Y I !lll 1111 1111 I 0000 0000 0000 1111 I KS I 21 I ES I v 1-ctvFs • 0.01 (£5) I All I - .4 • ➔ l JorF.§; 
I I I I I I \ - _I I I I I 



I I 

TA!lll Ill. Grou~_A_inspection for device .ttees 03 04 06 and 07 - Continued. 
1 1 1 

Solbgroup I Sylllbol 
I 
I 

I Testno. 
I 

I 4 I S I 
, 

Adapter pf n nlabers 
7 thru 111 I 22 thru 37 

I Energf zed 
I relays 

Measured pi n 

No. lia1ue IUnlt 
I I 

Equation !Device 
I type
I 

I limits 
I Min I Max 
I I 

I Unit 
I 
I 

I 
!TA • 
I 
I 
I 
I 
I 
I 
I 
I 

l
2s·c 

•PSS 

-PSS 

36 

37 

36 
and 

37 

1•15 V 1•10 V 1111 llll. 1111 0000 0000 0000 1111 None
1•16 V 1•10 V . . 
1•14 V J+lQ V 
I I 

!For device types 06 and 07, conditions are the same as indicated above. 
I 
I 
I 

Zl 
' 

I E6 
I E7 
I E8 
I 

) 
I 
I 
I 

V 
V 
V 

i•PSS • 
I 
I-PSS • 
I 

1000 (E7 -

1000 (EB -

E6) 

£6) 

l01,04 
I 
I 
I 
I 
106,07 
I 
I 
l 

1-130 1130 
I I 
I " I 
I I 
II 
1-20 120 
I I 
I I 
I I 

ppm 
IVFS/Y 
I • 
I 

,~·~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

VOS 

LE 

, 

38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

54 
55 
56 
57 

58 
59 
60 
61 

62 

63 
64 
65 
66 
67 
68 
69 
70 

71 

72 
73 
74 
75 
76 
77 
78 
79 

80 
thru 

1•15 V 1'10 v I 0000 0000 0000 I 1111 1111 1111 1111 I 
I I I I I 
I I I I I 
I I I I I 

1•15 Y 1•10 Y I 0001 0000 0000 I 1110 1111 1111 1111 I 
I • I • I 0010 • I 1101 " I 
I " " I 0011 • I 1100 • I 
I • • I 0100 • I 1011 • I 
I I 0101 • I 1010 " I 
I • • I 0110 • I 1001 • I 
I • • I 0111 • I 1000 • I 
I ' • I 1000 • I 0111 • I 
I • I 1001 • I 0110 " I 
I • I 1010 " I 0101 " I 
I • • I 1011 • I 0100 " I 
I " ' I 1100 • I 0011 • I 
I " ' I 1101 ' I 0010 " I 
I • I 1110 ' I 0001 • I 
1 • • I 1111 • I 0000 • I 
I I I I 

1•15 Y 1•10 V I 0000 0000 0001 I 1111 1111 1110 llll I 
I " I • I • 0010 I ' 1101 • I 
I • I " I • 0100 I 1011 • I 
I • I I • 1000 I 011 l • I 
I I I I I 

1•15 V 1•10 V I 0000 000I 0000 1111 1011 1111 1111 
I • I " I • 0010 • 
I • I ' I • 0100 
I • I " I • 1000 • 
I I I 

!•15 V I•10 V llhe OUT code word and Ref. 0/A COllpleaent shall I 
I I !correspond to the most pusitive error cOlllbfnationl 
I I lof the most significant upper four bits and all I 
I I lof the lower order bits with positive errors. I 
I I I I 

1•15 V l•IO Y !Starting with the code word for test 62, I 
I • I • lcoepleaent each of the lower order bits one at I 
I • I • la time and ■easure the corresponding errors. I 
I • I • I I 
I ' I • I I 
I " I • I I 
I • I • I I 
I I • I I 
I I I I 

. 
l•l5Yl+lOYITheOUTcodewordandRef.0/Acontpleaentshall I 
I I !correspond to the 110st negative error cOllbfnatfonl 
I I lof the 110st significant upper four bits and all I 
I I lof the lower order bits with negative errors. I 
I I I I 

1•15 V 1•10 V !Starting with the code word for test 71, 
I • I • lc0111plement each of the lower order bits one 
I • I lat a tf,we and measure the corresponding errors. 
I • I • I 
I I " I 
I I • I 
I I I 
I I I 
I I I 

. 
l•l:, Y 1-lu V !Apply the same code cOllbinations to the OUT and I 
I I !Ref. 0/A ;s de;cribed for tests 62 thru 79. I 

None 

None 
• 
• 
• 
• 
• 
• 
• 
" 
" 
• 
• 
" 
• 
• 

None 
• 
• 
• 

None 

None 

None 
• 
• 
• 
• 
• 
• 
• 

llone 

Mone 

KS 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
. 
I 
I 
I 
I 
I 

. 
I 
I 

21 

21 
• 
• 
• 
• 
• 
' 
• 
• 
• 
" 
• 
• 
' 
• 

21 
• 

21 
• 

21 

21 
• 
• 
• 
• 
• 
' 
• 

21 

21 

Li 

I E9 
I 
I 
I 

I ElO 
I Ell 
I El2 
I Ell 
I El4 
I El5 
I El6 
1 El7 
I E18 
I El9 
I E20 
I E21 
I E22 
I E2l 
I E24 
I 

I E25 
I E26 
I E27 
I E28 
I 

I E29 
I ElO 
I Ell 
I E32 
l 
I E33 
I 
I 
I 
! 

I E34 
I E35 
I E36 
I E37 
I E38
I E39 
I E40 
I E41 

. 
IE42 
I 
I 
I 
I 

I E43 
I E44 
I E45 
I E46 
I E47 
I £48 
I E49 
I E50 
I 
. 
I ES! 
I thr" 

I V 
I 
I 
I 

I Y 
I • 
I • 
I • 
I " 
I • 
I • 
I • 
I " 
I • 
I • 
I • 
I • 
I • 
I • 
I 

I V 
I " 
I 
I 
I 

I V 
I • 
I • 
I • 
l 
I V 
I 
I 
I 
I 

I V 
I • 
I • 
I • 
I " 
I • 
I • 
I • 

. 
I¥ 
I 
I 
I 
I 

I V 
I 
I 
I 
I 
I
I • 
I 
I 
. 
I V 
I 

IYOS. E9/l00 I All 
IVOS Is the OUT zero scale gain I 
lerror I 
I I 

!For e•ch input code N, c•lculate 103.06 
!the corresponding linearity error 104,07
Ii n " VFS. I " 
I I 
I LE • 10[!EA/lOO) - (NK • VOS)] I 
!Where: I 
IEA = Measured value ElO thru EJJ. I 
I I 
IN • OUT input digital code word i nl 
I decimal form. Thus for 12 bi ts I 
I N • (Al)211 • (A2)2lO + ••. I 
I • (Al2) 20 I 
I Al,A2, •.. Al2 are O or l. I 
I I 
IK • Actual volts/count scale I 
I factor. I 

• ( •dvfs - VOS)/4095 I 
I 'dvFS • E4/100 I 
I vos • E9/100 I 
I I 
I I 
I I 

!For each input code 14. c•lculate 
!the corresponding linearity error I 
lfn i VF$. I
I I 
I LE • 10 [ ( EA/100 - ( NK + vosi] I " 
I I " 
!Where: I
I I " 
IEA = Measured value E34 thru E68 I 
. I 
JN.DUT!nputdigitalcodewordinl • 
I decf,ul fQno. Thus for 12 bits I 
I N. (Al)2ll • (A2)zl0 • ... I • 
I • (Al2)20 I • 
I Al, AZ, •.• Al2 are o or I. I • 

I 
IK • Actual volts/count scale I " 
I factor. I 
IK • ( 'dvfs - VOS)/4095 I 
I 'dVfS = E4/100 I 
I VOS • £9/100 I 
I I 
I I 
I I 
I I 
. I 
llhe above e4uat1ons apply e,cevt I 
I• is computed tr,,n the neg•ti ,e I 

1---
1 
I 
I 
l 
I- . us I.u5 
I- .0121.012 
I " I " 
I I 
I • I 
I " I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I I 
I I 
I I 
I I 
I I 
I " I 
I I 
I I 
I I 
I • I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 

I I I 
I I 
I I 
I I 
r--, 
livfS I 
I ., 
I 

I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I " 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
i I 
I I 
I I 
I I 
I I 

I 
I 
I 

I 
I I 
I I 
I 
I 
I 
I 
I 

;': 
r 

t 
a,.,, 
.!c: 
.__, "' 
J> 

97 I I I I I I £be. I lfull scale errvr (-dvF) • Eo/100. I I I 
I I I I I I I I --'~'-- I I 



TABLE III. Group A inspection for device types 03 04 06, and 07
1 1 

- Continued. 
T 
I 
I 
I 
T 

Subgroup 
l 
I Syrnbo l r-7

I Te,t I 
I no. I 
I I 

4 I 
I 

5 l 
I 

Mopter pin numbers 

7 thru 18 I 
I 

22 thru 37 
1 
1 Energized 
I relays 
I 

1 
1
I 
I 

Measured pin 1 
1No. IYilue !Unit l 

I I I 

lqudtlon f-----rllmits 
[Device / Min I Max 
I tyµe I I
I . 

l1Jr11t 
I 

I l 
ITA = 2s·c 
I 

MC£ i 9& 
I 
I 99 
I 
I 100 
I 

l•l~ V l•JU VI 
I " I • I 

I I 
I I 
I I 
I I 

Olli !Ill 1111 
1000 0000 0000 
0011 1111 1111 
DIDO ODDO 0000 
0001 1111 1111 
0010 0000 0000 

I 
I 
I 
I 
I 
I 

1000 0000 0000 1111 
Olli llll 1111 " 
1100 0000 0000 • 
1011 1111 1111 ' 
1110 0000 0000 
1101 1111 1111 " 

I 
I 
I 
I 
I 
I 

None 
" 
• 
• 
• 
' 

I 
I 
I 
I 
I 
I 

21 
" 
• 
" 

' 

I E69 
I E70 
I £71 
I £72 
I £73 
I £74 

I 
I 
I 
I 
I 
I 

V IFor each set of major carry codes 103.06 
• IN and N•l, calculate the 104,07 
• !associated error in ivrs., I 

Ital lows: ~ I 
IMCE = 10[!£8 - EAJ/100 - 0.00Z44lJ 

" !Where: 

l-0 .1 JO. l 
1-.0251.025 

ItvfS 
I • 
I 
I 

I 101 
I 
I 102 

• I 
I 
I 

" I 
I 
I 

0000 1111 1111 
0001 0000 0000 
0000 0111 1111 

I 
I 
I 

llll 0000 0000 
1110 1111 1111 
llll 1000 0000 

" 
" 
" 

I 
I 
I 

• 
• 
• 

I 
I 
I 

• 
• 
" 

I £75 
I £76 
I £77 

I 
I 
I 

" 
" 

/EB= 
I 
I 

Measured value E70, 
£74, etc. 

£12, 

I 
I 103 
I 
I 104 
I 
I 105 
I 
I 106 
I 
I ID 7 
I 
I 108 
I 
I 109 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

" I 
I 
I 
I 

" I 
I 
I 

• I 
I 
I 

" I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

' I 
' I 
" I 
' I 
' I 
" I 

I 
• I 

I 

• 

" 
• 
" 
" 

• 
" 
• 
' 
• 
• 
• 
• 

1000 0000 
0011 1111 
0100 0000 
0001 1111 
oo to 0000 
0000 11 II 
000! 0100 
0000 0111 
0000 1000 
0000 0011 
0000 0100 
0000 0001 
0000 0010 
0000 0000 
0000 0001 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
/ 

" 
" 

" 

• 
• 

• 
• 
• 
• 
• 
• 

Olli Jill 
1100 0000 
1011 1111 
1110 0000 
1101 1111 
1111 0000 
1110 1011 
1111 1000 
1111 Olli 
11 ll 1100 
llll 1011 
1111 1110 
1111 ·1101 
1111 1111 
1111 1110 

" 

• 
" 
" 
• 
" 
• 
• 

• 
" 
• 
• 
• 

I 
I 
I 
I 
I 
I 
/
I 
I 
I 
I 
I 
I 
I 
I 
I 

" 

• 
" 
" 
" 
• 
• 
• 

' 

• 
" 
" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

" 
" 
" 

• 
' 
" 
• 
• 
" 
' 
' 
• 
' 

I £78 
I £79 
I £00 
I EB! 
I £82 
I £83 
I £84 
I £85 
I E8b 
I £87 
I E88 
I £89 
I £90 
I E91 
I E92 
) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IEA - Measured value Eo9,
" I £73, etc. 
" I 
' I 
• I 
" I 
• I 

I 
I 

• I 
I 
I 

• I 
• I 
• I 

L 

£71, 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

' 

I 
I 
/TA 
I 

2 
= 12s·c 

I 110 
lthru 
I 218 

lsame tests, terainal conditions, and ll ■ its as for subgroup l, 
!Measured values •re E93 to £184 and 131 to 161. 
I 

tests l thru 109, except TA= 12s•c. 
7 

I 
I 

I I I I 
I :ir: 

I 3 
ITA = -5s"c 
I 

I 219 
lthru 
I 327 

ISa111e tests, tel'llinal collditio11s, and ll ■ lts as for subgroup 1,
!conditions of V1L and VrH• 
IMe•sured values are El85 to E276 and 162 to 192. 

tests I thru 109, except TA= -ss•c and 100 = 2,5 mA for all Cf 

~ 
I I I ~ 

N 
~ 

J 
ITA 
I 
I 
I 
I 
I 

I 
I 

7 
= 2s·c 

LE I 328 
I 329 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I• 15 V J•lD V I 0000 0000 0000 
I I I 0000 0000 0001 
I I • I 0000 0000 0010 
I I • I 
I I I 
I I • I 1111 1111 1101 
I . )I 1111 1111 1110 
I I • I llll llll llll 
I I I 
I I IThl s subgroup ctiecks all 
I I I 
I I I 
J I I 
I I I 
I I I 
I J I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1111 1111 1111 Jill 
llll 1111 1110 • 
1111 1111 1101 

0000 0000 0010 
0000 0000 0001 
0000 0000 0000 

digtt.il Input codes. 

None. 21 1£277 
1[278 
I 
/ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
/
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/for each input code N, calculate IOJ,06 
Ithe corresponding linearity error 104, 07 

• lin WfS. I 
l I 
I I 
!LE= 10[((EA/Gll ' (ll)(K) iVOS)~I 
!Where: I 
IEA = Measured value U. 77 I 
I thru E4372 I 
I I 
IN= OUT input digital code word inl 

decimal fQrm. Thus for 12 Di ts I 
N = (Al)211 • IA2)zl0 • ••. J 
• (A12)20 I 

I Al, A2, ... Al2 are O or 1. I 
IK = Actual ,alts/count scale J 
I factor. I 
IK = (•dvFs - VOS)/4095 I 
I 'dvFs = £4372/100 I 
IVOS = E277/100 I 
!Worst positive error 103,06 
I 104,07 
!Worst positive code 103,06 
I 104,07 
!Worst negative error 103,06 
I 104,07 
!Worst negative code 103,06 
I 104,07 
I .~! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I i 
I I 
I I 
I I 
I I 
I l 
I I 
I I 
l I 
I I 
I I .05 
I - 10.12 
I - I -
I - I 
1-.05 I 
l-.012 l 
I I 
I - I 
l 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ltvFS 
I • 
IOCT 
IOCT 
1ivFs 
I " 
IOCT 
I • 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,. 
,, 

l 8 
ITA = 125•c 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LE 

ldvFs/dt
I 
l 

330 

331 

332 

ISame tests, ten1lnal conditions, and liJ>1ts as for subgroup 7, tests 328 and 329, except TA 12s•c. 
I 
I 
I 
I 
I 
I 
I 
I 

!Calculate dVFs/dt = (•dvrs at 12s·c - •dvFs at 2s"c)/100°C tr0111 tests 143 and 34, respectively. 
I 
j 

103,06 
104,07 
103,06 
104,07 
103,06 
104,07 
103,06 
ltl4,07 
I 

All 

-.115 

I 

1-llJ 
I 
I 

l.ll'i IWF; 
10.1i I • 
I 1ac.r 
I lOCT ! 
I I tUFS I 

l ., I 
lDtT I 
I " I 

l I,--, 
;ID I µpm I 
I IVfSf"ti 
I I I 



---

TABLE 11 l. Group A inspection for device tyP!s 03, 04 1 06 1 and 07 - Continued. 

-r--- ------A-dapter pin nUlllbers Measured pin Limits I 
I Subgroup I Symbol I Test I I Energized Equation !Device I I Unit 
I I I no. 1'1-- rr-1 1 thru 18 I 22 thru 37 I relays llo. !Value !Unit I I type 1141n!M.ixT 
I I I I I I I I I I I I I Ir--T--,----;. 
I 8 LE I 333 !Same tests, terminal conditions, and li111its as for subgroup 7, tests 328 and 329, e~cept TA a _55•c. io3,06 I - I .OS I\YFS I ' IT A ~ -55 • C I I 104,07 I - lti.ll. I • I 
I I 334 I IOJ,06 I - I !OCT I 
I I I 104,07 I - I \OCT I 
I I I I03, 06 I - •os I I WFS I 
I I I 104,07 1-.0li!.\ I • I 
I I I 103,0b I - I locr I 

I I Iu4, 07 I - I I • I 

~--~I---+------- ·------ --------- ----------- ------- + l ~ I -- I 
. . • r 1 

ldyf5/dt I 335 !Calculate dyfs/dt" l+dVFS at-55 C - •dvFS at 25 C)/80 C from tests 252 and 34, respectively. I All 1-W /Ill ! oorn ! 
I I I I I I i vF,1 ·c I 

I ---l--- -- ----------- ------------------------------r----.---~-~------------·-- -+---- \ + +----+ 
u FT£ 336 )VRff = 20 Vpp at loo kHz. All digitdl inputs= 0 V. I 6 I VI l11Vp~ !FT£ • Vl 

r, = as·c l,ee figure 7. I I I I 
I I I I I I 

I~---+--+---------------- _____ +- 7I I 
I tsLH I 337 !All digital inputs switched simultaneously from logic lo-, to logic high. I ti I tl I rs I tsLH = tl 
I I !For eoch device type, output ,ettl Ing ili to within 1/2 LSB of tnc rated I I I I 
I I laccur•cy. See figure 8. I I I I 
J I I I I I Ir--- -r---r----r 
I tsHL I 338 !All digital inputs switched simultaneously from logic high to logic low. I 6 I t2 I l's lt<M1 = t2 I AllI ....
I I !For eacn device type, output settling is to within 1/2 LS8 of the rated I I I 
; I !accuracy. See figure 8. f I I I 
I I I I I I I 
r---r-r _,:

-.j((V./V0 )l I)! C I 339 !All digital inputs ,et at Voo• Ya= 100 11Vpp at l MHz is applied thru I 6 I Y2 lmVpp IC0 • 159 ,--- - - C0 ' r0
1 I la l k., resi,tor to the output under te,t. See figure 9. I I I !Where: ' I06,07 
I I I I I I IV 0 ,Themeasu red output. I 

C­
"' 

I I I I I I IC0 ' = The fixt ure capacitance. I ~-CC 

I I 340 I I 7 I Y3 l11Vpp I 106,07 
I I I I I I I . -- - .l03,04 

I CJ~----- +----+--- _ _____________ I I I I __ ,------

~ 

p 

1 c I 341 !All digital inputs set at O V. Va= 100 aYpp at I MHz is applied thru I 6 I V4 lmVpp IC0 = !59 ,J((V.!V0 )' - l) - C0 ' I 
I 0 I I• l L resistor to the output under te.t. See figure~- I I I !Where: • 106,07 
I I I I I I IV0 • The ,neasu re,l output. I 
I I I I i i iC0 '.Tnefixt· ure caµacltance. I 
I I 324 I I 7 f VS lmVpp I 106,07 
I I i I I I I lo3,04 

________I_____I_____ _L __________ I i I ____I ___ I 

Oc... 
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c. The percent defective allowable (PDA) for class Sand class B devices 
shall be as specified in MIL-M-38510, based on failures from group A, 
subgroup 1 test after cooldown as the final electrical test in 
accordance with method 5004 of MIL-STD-883, and with no intervening 
electrical measurements. If interim electrical parameter tests are 
performed prior to burn-in, failures resulting from pre burn-in 
screening may be excluded from the POA. If interim electrical 
para~eter tests prior to burn-in are omitted, then all screening
failures shall be included in the PDA. The verified failures of group 
A, subgroup 1 after burn-in divided by the total number of devices 
submitted for burn-in in that lot shall be used to determine the 
percent defective for that lot, and the lot shall be accepted or 
rejected based on the PDA for the applicable device class. 

4.3 Qualification inspection. Qualification inspection shall be in accordance 
with MIL-M-38510. Inspections to be performed shall be those specified in method 
5005 of MIL-ST0-883 and herein for groups A, B, C, and D inspections (see 4.4.1 
through 4.4.4). 

4.4 Quality conformance inspection. Quality conformance inspection shall be in 
accordance with MIL-M-38510. Inspections to be performed shall be those specified
in method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4). 

4.4.1 Grou~ A inspection. Group A inspection shall be in accordance with table I 
of method 500 of MIL-STD-883 and as follows: 

a. Tests shall be as specified in table II herein. 

b. Subgroups 4, 5, 6, 9, 10, and 11 shall be omitted. 

c. Subgroup 12 shall be added to group A inspection as specified in table 
III herein. The lot tolerance percent defective (LTPD) for subgroup 12 
shall be 10 for all classes. 

4.4.2 Group B inspection. Group B inspection shall be in accordance with table 
II of method 5005 of MIL-STD-883 and as follows: 

a. Electrical parameters shall be as specified in table II herein. For 
class S devices, delta limits shall apply only to subgroup 5 of group B 
inspection. 

b. Steady state life test for class S devices shall be in accordance with 
table Ila of method 5005 of MIL-STD-883, using the circuit shown on 
figure 4. If the alternate burn-in conditions are used, the circuit 
shown on figure 5 shall be used. 

TABLE IV. Gro•Jp C delta limits TA 25°c. 

T ' Device ty§e I 
I Parameter nrr,02,oJ,os,06 0 , 07 Unit I 
I I I 

±50 ±25 nAIz S 

l+dVFS• -dvFs ±0.25 ±0. 2 5 l%VFS 
I I 

4.4.3 Group C inspection. Group C inspection shall be in accordance with table 
III of method 5005 of MIL-STD-883 and as follows: 

a. End-point electrical parameters shall be as specified in table II 
herein. Delta limits shall apply only to subgroup 1 of group C 
inspection for class B devices. 
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b. Steady state life test (method 1005 of MIL-STD-883) conditions: 

(1) Test condition A using the circuit shown on figure 5; or test 
condition Dusing the circuit shown on figure 4. 

(2) TA= 125°C minimum. 

(3) Test duration: 1,000 hours, except as permitted by appendix B of 
MIL-M-38510 and method 1005 of MIL-STD-883. 

4.4.4 Group D inspection. Group D inspection shall be in accordance with 
table IV of method 5005 of MIL-STD-883 and as follows: 

a. End-point electrical parameters shall be as specified in table II 
herein. This group shall be measured only for initial qualification, 
and thereafter for group D tests at 25°C. 

4.5 Methods of ins~ction. Methods of inspection shall be as specified in the 
appropriate tables. -rTectrTcal tests circuits as prescribed herein or in the 
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits 
shall require the approval of the qualifying activity. 

4.5.1 Voltage and current. All voltage values given are referenced to the ground 
terminal of the device under test OUT. Currents given are conventional current and 
positive when flowing into the referenced terminal. 

4.5.2 Life test and burn-in cooldown procedure. When devices are measured at 
25°C following application of the steady-state life or burn-in test condition, they
shall be cooled to within l0°C of their power stable condition prior to removal of 
the bias. 

5. PACKAGING 

5.1 Packaging requirements. The requirements for packaging shall be in 
accordance with MIL-M-38510. 

6. NOTES 

6.1 Intended use. Microcircuits conforming to this specification are intended 
for original equipment design applications and logistic support of existing 
equipment. 

6.2 Ordering data. The contract or purchase order should specify the following: 

a. Complete part number (see 1.2). 

b. Requirements for delivery of one copy of the quality conformance inpection
data pertinent to the device inspection lot to be supplied with each 
shipment by the device manufacturer, if applicable. 

c. Requirements for certificate of compliance, if applicable. 

d. Requirements for notification of change of product or process to the 
contracting activity in addition to notification to the qualifying 
activity, if applicable. 

e. Requirements for failure analysis (including required test condition of 
method 5003 of MIL-STD-883), corrective action, and reporting of results, 
if applicable. 
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f. Requirements for product assurance options. 

g. Requirements for special carriers, lead lengths, 
applicable. These requirements shall not affect 
otherwise specified, these requirements will not 
by or direct shipment to the Government. 

or lead forming, if 
the part number. Unless 
apply to direct purchase 

h. Requirements for "JAN" marking. 

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and 
definitions used lierein are defined in MIL-M-31J510, MIL-STD-1331, and as follows: 

BIT 1 - Most significant bit= full scale /2. 

BIT 2 - 2nd most significant bit= full scale /4. 

BIT N Least significant bit for an N-bit converter. 

CMOS Complementary metal oxide semiconductor. 

Full-scale error between the OUT output voltage 
(TOUT! * Rf) with VREF = +10 Vanda precision
reference 0/A. The reference 0/A is assumed ideal 
and all error is charged against the OUT. 

Same as +dvFS except VREF = -10 V. 

VFS drift with temperature expressed in ppm of 
VFS/ 

0 c. 

FTE Feedthrough error is input to output coupling when 
all of the bit switches are in the off state. 

GND - - Ground zero voltage potential. 

100 - Current supplied to the v00 terminal of the OUT 
for a given supply voltage (usually +15 V). 

I OUTl Sum of all R-2R ladder currents going through 
VrH commanded switches. 

Iour2 Sum of all R-2R ladder currents going through 
VrL commanded switches. 

Current supplied to the VREF terminal of the OUT 
with terminals IOUTl and IOUT2 grounded. 

1zs - Zero offset current through the IOUTl terminal 
with v1L applied to all bit inputs. 

I ZS 
O Zero offset current through the IOUT2 terminal-

with VrH applied to all bit inputs. 

LE Bit linearity error is the deviation between the 
output voltage and a point on a straight line 
passing through the zero to full scale end points 
for any digital input code. It can be expressed 
in mV for a 10 V input reference or in %VFS. 
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LSB - Least significant bit= full scale /2expN. 

MC£ Major carry error is the differential linearity 
error at each 
from 11110000 

of 
to 

the major code 
11110111). 

transitions (i.e., 

MSB - Most significant digital input bit. 

+PSS- - Change in full-scale output level for a change in 
power supply voltage expressed in ppm
is for a positive one volt change. 

VFS/V. +PSS 

-PSS- Same as +PSS 
volt change. 

except -PSS is for a negative one 

Rf­ Feedback resistor for an external op amp. 

Voo - Positive supply voltage (usually t15 V). 

VIH - Digital high state input voltage. 

VIL - - - - - - - - - - - Digital low state input voltage. 

Analog reference input voltage. 

6.4 Logistic support. Lead materials and finishes (see 3.3) are interchangeable. 
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead material and finish C (see 
3.3). Longer length leads and lead forming shall not affect the part number. 

6.5 Substitutability. The cross-reference information below is presented for the 
convenience of users. Microcircuits covered by this specification will functionally 
replace the listed generic-industry type. Generic-industry microcircuit types may 
not have equivalent operational performance characteristics across military 
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and 
may have slight physical variations in relation to case size. The presence of this 
information shall not be deemed as permitting substitution of generic-industry types 
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510. 

Military-device Generic-industry 
type type 

01 7523 
02 7520 
03 7521 
04 7541 
05 1020 
06 1220 
07 1218 
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6.6 Handling. MOS devices must be handled with certain precautions to avoid 
damage due to accumulation of static charge. Input protection devices have been 
designed in the chip to minimize the effect of this static build-up. However, the 
following handling practices are recommended: 

a. Devices should be handled on benches with conductive and grounded surfaces. 

b. Ground test equipment and tools. 

c. Do not handle devices by the leads. 

d. Store devices in conductive foam or carriers. 

e. Avoid use of plastic, rubber, or silk in MOS areas. 

f. Maintain relative humidity above 50 percent, if practical. 

g. Unused logic inputs should be connected to logic high or logic low but not 
left open. 

h. Disconnect all low impedance equipment and input signals from the device 
before switching off de power supplies. 

i. Switch off power supplies b(ifore inserting or removing devices from 
circuits. 

6.7 Changes from previous issue. Asterisks are not used in this revision to 
identify changes with respect to the previous issue due to the extensiveness of the 
changes. 

Custodian: 
Army - ER 
Navy - EC 
Air Force - 17 

Preparing activity: 
Air Force - 17 

Agent: 
DLA - ES 

Review activities: 
Army - AR, Ml 
Navy - OS, SH 
Afr Force - 11, 19, 
DLA - ES 

85, 99 

(Project 5962-0823) 

User activities: 
Army - SM 
NHy - AS, CG, MC 

Civil Agencies Coordinating 
NASA - NA 

Activities: 
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