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ABSTRACT 

The Self -Energized Credent ia l System (SECS) was 
developed for use in the Plutonium P r o t e c t i o n Syste-n 
(PPS) i n s t a l l e d at Hanford, Washington. Evaluat ion 
and development of the SECS system was enhanced by thf-
use of a m i c r o p r o c e s s o r - c o n t r o l l e d p o r t a l t e s t e r . 
This t e s t e r used in f r a r ed (IR) beam sensors to provide 
informat ion on the d i r e c t i o n of t r a v e l of the c r e ­
d e n t i a l wearer and to d e t e c t i n o p e r a t i v e c r e d e n t i a l s . 
A p r i n t e d record of the po r t a l number, a c t u a l code 
r ead , t ime , and d i r e c t i o n of the c r e d e n t i a l passage 
provided information e s s e n t i a l to an assessment of the 
o p e r a b i l i t y of the SECS. 
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A MICROPROCESSOR-CONTROLLED TESTER FOR EVALUATION OP THE SELF-ENERGIZED 
CREDENTIAL SYSTEM (SECS) 

Microprocessor Portal Tester 

The Microprocessor Portal Tester (Figure 1) was designed Eft assist in 
the evaluation ol the electronic Self-Energized Credential System 1 (SECS) 
that was developed for use in Che Plutonium Protection System (PPS) in­
stalled at Hanfocd, WA. The tester is augmented by infrared (TR) beam-
breaki-r sonsors which detect a person passing through the portal. Logic 
within rhe tester determines the direction of the passage. 

In n typical operational sequence, entrance of a person into the 
poi L;I? JC ti vates one nf the TR sensors. Once wi thin the effective 
detection area vi? ime of the portal, the personnel-borne credential is 
activated and its unique cod = is detected by the portal electronics. This 
ends is then processed by the microprocessor tester, resulting in a list­
ing '">£" the following data: 

Corrrct access code 
Aetna! code read 
Portal number 
Current time 
Direction of credential passage 

Two other SECS parameters are also checked by the status logic of the 
tester. The 110-kHz portal-reference signal is detected to provide an 
indication of "power up" and the AGC output from che decoder circuit 
indicates whether the credential transmitted a coded response. The 
undetected presence of these two parameters is printed out as "NOT UP" and 
"NO AGC" by the microprocessor. 



ft 

Figure I. Portal Test !.;«vmit 



Aa a result of the above determinations, a thorough monitoring of 
critical SECS parameters is obtained and a printed record of each passage 
through the portal is provided. Appendix A contains an example of a 
typical code printout. 

Theory of Operation 

The main block elements of the portal system are shown in Figure 2 
and are described in greater detail block by block. 
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Input F i l l e r and Detec tor 

The input f i l t e r and d e t e c t o r (F igure 2) i s comprised of two main 
p a r t s : a pass ive F i l t e r and a peak d e t e c t o r . The pass ive input f i l t e r 
has a c e n t e r frequency of 56 kHz with an approximate bandwidth of 2 kHz, 
followed by an ampl i f i e r with a gain of 40 dB. A two-pole f i l t e r follows 
the a m p l i f i e r for a d d i t i o n a l s e l e c t i v i t y . The code is demodulated by a 
peak d e t e c t o r c o n t r o l i n g the th re sho ld of a c l i p p e r which i s one -ha l f of 
the input ampl i tude . From the c l i p p e r , a s i g n a l i s sent to a one-shot 
( m u l t i v i b r a t o r ) to re t ime the d a t a . The one-shot i s locked out i f the 
input amplitude i s below a s e l e c t e d l eve l to p rec lude f a l se t r i g g e r i n g by 
no ise s i g n a l s at the i n p u t . Tne c i r c u i t r y diagram i s shown in Figure 3. 

Code and P a r i t y Disc r imina to r 

Once the input s igna l i s f i l t e r e d and the ampli tude v a r i a t i o n s a r e 
removed , the da ta a re fed to the Code and P a r i t y Disc r imina to r (F igure 2 ) . 
A s e r i a l s h i f t r e g i s t e r t e s t s the code for the c o r r e c t p a r i t y and two 
consecu t ive code words for i d e n t i c a l p a t t e r n s . Two 12-bi t p a r i t y 
i n t e g r a t e d c i r c u i t s (IC) (F igure 4) a re used to t e s t the code for odd 
p a r i t y and a 16-bi t comparator checks two 24-b i t code words for i d e n t i c a l 
b i t p a t t e r n s . If both c o n d i t i o n s a re met, a data l a t ch s t o r e s the 16-bit 
data word and a "da ta v a l i d " s i g n a l i s g e n e r a t e d . A da ta v a l i d pu lse i s 
genera ted for each c o r r e c t frame and r e s e t s a s i x - b i t b ina ry c lock 
coun te r . If a da t a v a l i d pu lse i s miss ing for more than 64 clock p e r i o d s , 
the counter r e s e t s the da ta l a t c h e s . There fore , the data va l id s igna l 
must drop out for at l e a s t 37 ms before another v a l i d code can be r e a d . 

Tes te r Clock and Control 

The clock for the t e s t e r i s developed by d i v i d i n g the 110-kHz p o r t a l -
r e f e r ence (REF) s igna l by 64. The d i v i d e - b y - 6 4 coun te r (F igu re 5) i s 
r e se t on the p o s i t i v e s ide of the data s i g n a l to a l i g n the edges of the 
clock and data s i g n a l s . The da ta va l id s igna l i s used to l a t c h the 
c r e d e n t i a l code in to the data r e g i s t e r and to se t the host computer 
i n t e r r u p t . However, the computer i n t e r r u p t i s not used in t h i s 
a p p l i c a t i o n because the microprocessor p o l l s the i npu t /ou tpu t ( I /O) 
s igna l s from the IR beam senso r s to de t ec t the i n t e r r u p t i o n of t he beams. 
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Thi& technique permits the d e t e c t i o n of both a nonopera t ing c r e d e n t i a l and 
a person noL wearing a c r e d e n t i a l . Tne IR beam l o g i c i s locked out a f t e r 
both be-ins a r e broken u n t i l the microprocessor r e s e t s the l o g i c ; t he da ta 
va l id s igna l then drops out and both beams are se t to the normal s t a t e . 
This prec ludes the p o s s i b i l i t y of read ing the c r e d e n t i a l a second t i ^ e 
whil-r i t i s s t i l l in the f r inges of the p o r t a l ' s magnetic f i e l d -

Three e i g h t - b i t po r t s on the F a i r c h i l d F8 microprocessor are used to 
i n t e r f a c e the microprocessor and the p o r t a l t e s t e r . The s t a t u s bus on 
port 0 of LhtJ microprocessor r ece ives Lhe n i n e - b i t s t a t u s word from the 
L*?st.pr in two b y t e s . Port 1 t r a n s m i t s s i g n a l s from the microprocessor t o 
the ips t i - r for s t a t u s byte, con t ro l while Port 5 passes the t e s t e r ' s data 
wurl in two e- ight-bi l byt^s to the mic roprocesso r . 

In te r rup t Logic - Standard 

Hits c i r c u i t (F igure 6) i s designed to provide a computer i n t e r r u p t 
frmi ihu ope ra t ion of the IR beam s e n s o r s . The i n t e r r u p t i o n of the f i r s t 
-it-.-i'Ti c ius ' is the lo<*ic to gene ra t e s ignal s to turn on a video camera and 
t r," port al loop power amp I i f i e r , if the system i s so conf igured . As the 
cn-.lenL ial e n t e r s thu magnetic f i e ld of the por ta l , the c r e d e n t i a l ' s 
int yrti.tl c i r cu i t s a re act iva ted and i t s code i s read by the r e c e i v i n g 
: i r i - u i l s and laLched in the data r e g i s t e r . When the second beam is 
hrrik-n. a computer i n t e r r u p t i s g e n e r a t e d . Tne d i r e c t i o n of the person 
pass ing through the por ta l is determined by which beam i s broken f i r s t . 
After the computer has read the da t a r e g i s t e r and the d i r e c t i o n code , the 
Ionic is r e s e t . If the second beam is not broken wi th in 10 s , an i n t e r n a l 
rt.-sft is gene ra t ed . The system s t a r t up procedure for the c r e d e n t i a l I s 
J e t a i l e d in Appendix B. 

1 1 
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Figure G. Schematic of Standard Interrupt Logic 



Interrupt Logic - Hanford Modif.ica.tioa 

The first Hanford portal used prescure-sensitive pads to detect a 
person passing through the portal. These pads produced multiple switch 
closures as the person walked on the padB. The signals from the pads were 
filtered by a special IC (MCI4490) which produced an output four clock 
periods after an input signal goes low. A logic circuit was added Co 
prevent multiple computer interrupts from being generated during the 
passage of one person. 

The direction of the person passing through the portal is determined 
by which switch signal occurs first. When the credential is energized by 
the portal's magnetic field, the credential's code is read and stored. 
When the second sensor is activated, an interrupt is generated for the 
computer which then reads the codej the direction code, and reset the 
interrupt logic. 

System constraints for computer interruption are as follows: 

1. Both switches must be activated in less than 10 s 

2. The direction of passage must be different or the code must 
be different from the last stored code 

3. The data must be valid. 

If only one switch is activated within 10 s, an internal reset is 
generated. 

The complete interrupt logic is shown in Figure 7. 

16 
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Credent iaL Format 

The data from the c r e d e n t i a l are t r a n s m i t t e d s e r i a l l y at 1 . 7 - k b i t s / s 
in an asynchronous mode. The format hag s t a r t and s top b i t s to i d e n t i f y 
tin- «:od<jtl word and a p a r i t y b i t for e r r o r d e t e c t i o n . Eigne b i t s of da t* 
are i ncl tided in each 12-bi t word , so two 12 -b i t by te words a re t r a n s m i t t e d 
for the fnl 1 Ifj-bit code word . The bytes a re transm i t ted cont i nuousl y as 
long as the code module is powered. Figure 8 shows the code format, 
Byte !. 

MSB 
START 1 X X X X X X X Parity STOP STOP 

Byte 

START 0 X X X X X X X Parity STOP STOP 

Figure 8. Code Format 

The f i r s t b i t (MSB) in the code word is defined as a "one" wh i l e the 
ninth b i t i s s e t to a " z e r o " . Therefore , only 14 b i t s a re v a r i a b l e . This 
r e s t r i c t s the number of unique code words to approximately 2 minus some 
ambiguous code words for a net of 16,192 a v a i l a b l e codes . Tb.f3 time r a t e s 
are as folLows: 

Baud r a t e 1.718 kbps 

24-b i t word raLe 14 ms 

Valid code r a t e 14 ms 

F i r s t data b i t to v a l i d code 18-42 ms 
Min time between v a l i d codes 37 ms 



Microprocessor 

The Fairchild F8 microprocessor wae selected for this project. The 
F8 is a very good "controller" microprocessor with four eight-bit ports 
and an internal timer which can be used as a clock. There is a cross 
assembler on the Sandia network operating system (N'OS) for software 
development. However, without an F8 emulator, the machine code must be 
off-loaded onto a magnetic tape (TI 733 terminal) and then loaded into the 
microprocessor for each program iteration. Since the F8 has semiconductor 
memory for RAM, the prc^ram has to be loaded after each power loss. 

The F8 development board was modified (Figure 9) to adapt it to a 300 
baud rate, TI 733 data terminal which has a hard copy printer for output 
and two magnetic tape machines (Appendix C). The F8 machine code is 
recorded on magnetic tape and then loaded into the microprocessor for 
system startup. The development board has a 1-k RAM memory which is more 
than sufficient for the operating system. The last 26 words in the RAM 
memory cannot be used for program storage because the board has FAIRBUG 
monitor routines in a special ROM that uses that portion of the memory and 
will overwrite those locations. 

20 
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IR Beam Sensor Location 

Thp cntiuiua he igh t for the IR sensors was found by exper imenta t ion t o 
be approximate ly 130 cm. l i t i s he igh t reduces the p o s s i b i l i t y of the 
swinging arms of a person breaking the beam f i r s t and too soon. The 
h o r i z o n t a l d i s t a n c e of each sensor should be 50 cm from the c e n t e r l i n e of: 
the p o r t a l , one p a i r on each e n t r y ^ e x i t . The dimensions permit the 
c r e d e n t i a l to be in the primary p o r t i o n of the magnetic f i e ld before the 
beam i s broken and a!lows the code to be read , The senso r s should not be 
mounted on the p o r t a l due to u n d e s i r a b l e e lect romagnet ic pickup of the 
po r t a l f i e l d , and s h i e l d e d - t w i s t e d p a i r cable should be used to connect 
the sensors to the con t ro l c h a s s i s . An e x t e r n a l support s t r u c t u r e must be 
provided on both s ides so t h a t the p a i r s of sensors can be pos i t ioned to 
face each o t h e r . These p a r t i c u l a r sensors have a conical sensing snglo nf 
• 30°, so the adjustment of the s enso r s i s not c r i t i c a l . There is a LED 
i n d i c a t o r l i g h t in the r e c e i v e r sensor which may be used for a l ignment . 
The LED i s normally ON and should go off when the IF beam i s i n t e r r u p t e d . 
Appendix D c o n t a i n s schemat ics of the IR s e n s o r . 
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APPENDIX A 

Program Software Code 



TITLE 
UPS H ' i i 

PE*L TIME CLDCk-

IHTP 
WZ OUT 
L I £5 0 
LP 4.R 
L l i 1 
ft I H r-i-

me TD ;LDU 

LP 3»0 :TDPE lECi 
CI H if.0 
t-: T5 
CLP 

TE:T POP e-o 

OUT EI 
PDF' 

T5 .IMP T l u 

iTflPT PDMTIHE 
• 
INTfi L i H I=|4 

LP O.R LDfin DELFT. CNTEP 
L i : 0 

3.H 
H-85Dfr" CR-LF 

i. i i 5 
LP -4.fi 
L i " il 

DELI PI H-S3E-. I'ELflV 
P' 4 
BUZ DELI 
Lli 13 
LP 4.FI 
D'"I M5.fi 1 

DPT1 P I H S 3 E 5 PRINT ' INPUT HnijF'i 
D : 4 
LH 
LP 1,H 
ENZ DPT1 PET 
DC I H 'e? f4p-
LR 8 . DC L D H D I-I PEG 

IN I PI H-3 37B' INPUT HDUPi 
DC I HDLlp 
IT 
LP OL. f i 
PI H'SuEB' ECHO HOURS 
PI H"S3B6 CP. LF 
LIS 5 
LP 4.H 
LI3 0 

http://-4.fi
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t€L3 

PI H-S3E5' DELAY 
US 4 
BNZ DELS 
LIS 14 
LP 4.1=1 
DC I rises 
PI H-'S3E5-
Di 4 
LM 
LP l.P. 
BNZ OPTS PRINT •INPUT MIH. 
DC I H-8-3AD 
LP <?> DC 
c-I H S37B INPUT MIH 
DCI MIH 
ST 
LP GL.fi 
PI H SKIES'" ECHO MINT 
PI H 8 3 M ' CP LF 
LIS 5 
LP 4. a 
LIS 0 
PI H-33E5' BELAY 
DS 4 
FMZ DELS 
LIS 1£ 
LP 4. ft 
DC I MSS3 
PI H-33E5 
DS 4 
LM F'PIHT 60 TD START 
LP 1.1=1 
EMZ DPT3 
II IS I H S3 fill" 
LP C'.DC 
FI H-3-37B-
PI H-33116' CP LF 

START I ̂ECDNti: COUNTER 
LI £55 
LP 4.1=1 LDAD TIMEP 
LI H'7F-' CLEAR TIMEP 
OUTS 7 
LIS 3 STflPT TIMEP 
OUTS €• 
EI ENABLE INTERUFTS 
JMP H-110- JMP TO DAVIDS POUTIHE 

MINUTES CDUMTEP 

http://GL.fi


LP S. f i 
L IS 1 
SI H 46 
BCI MIN 

DC I MIN 
; T 
CI H • K 0 
EC Ti l l ! JHP TD HOUR! CNTEP 
CLR 
EI 
POP 

• HDUPC CUUHTEP 
Tin LIC 0 

PCI MIH C L E W MIN CUTER 
: T 
L I 1 5 5 CDPPECT . 3 * , ? 5 - H O U R 
LP 4 .H 
L i : 1 
ftl H i.~. 
DC I HDUP 
AMD 
DC I HOUR 
: T 
CI H £4 
BUZ T i n 
CLR 
DC I HDUP 
:T 

T30 EI 
PQR 

M".i;i In: 6 . C-'INPUT 
lie 6 . C HDUPC 

MJb i DC a,r- INPUT 
DC r - c MINUTE 

M'.SS l i t 5 iC 'GD TD 
DC t--C ' START 

HDUP EC'U H'-5E4' 
WIN ECU H 3E5' 

END 
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EVALUATION 
DRS H" 11 0 ' 
CLP 
BC2 C t l T l 
ST 
ST 
ST 
ST 
ST 
JMP B E G I H 
DC £ • H • P C O D -
DC £ • H DB iJ l 
DC £ , H " I S * I " 
DC £ >H ' " 9 7 7 7 ' 
DC £ • H' "D£f :5" " 
DC £ * H • ? £ 0 7 ' 
DC £ • H " 8 * £ i i " 
DC £ • H S O O K 

DC £ • H- CD 11 "" 
DC £ . H ' •3108" 
DC £ . H CE4H"" 
DC £ • H- •?117" 
L-Z' £ , H flt-yi 
DC £ • H" • f I B l P ' 
DC £• , H ' ftClE"" 
DC £• • H" A B O l -
DC £• • H ' fiB£>£ 
DC £ • H-• R B d 3 ' 
DC £ • H "KB 0 4 ' 
DC £ . H B £ 6 3 ' 
DC £ • H B 4 6 S ' 
DC £• • H D4C-.S' 
CLP 
E I 
DUTS n 
OUT i 1 
OUT : Z 
I N S 1 :t L I 
B2 WHIT 
D l 
N I H ' 4 1 !• a 
V2 CTD 
JMP ( :HTD 
INS i ;I 
H I H Q}- a 
B N i : ; T f l i 
IMS ( ;i 
H I H ' OC c 
BI I2 : ;TR £ 
I H i ( 
H I H ' 3 u CHE 
ENZ : ;T f l •": 
BR BE : e i H 

FOP IOTP HIITI'.'HTIGN 

CHECK B6 FOP 1 (ACTIVATION TOTAL DUT> 

HECt FDF' PORTAL 1 ACTIVATION 

CHECK FDP PORTAL £ ACTI"ATIDM 

I; FDP PDPTflL 3 ACTIVATION 



STR1 DC I ID STORE IH DP OUT DRTR 
ST 
LIS 1 
:T PQPTRL s STORED 
L I H l l 
:T STflT CONTAINS RESET OH B4 ftWIi POPTRL RM'PES: 
BP CUT 

:TR£ SP I 
SP I 
us I ia STORE in DP DUT PBTM 
ST 
LI; £ 
:T STOPE POPTRL a 
LI H' £3 
IT STOPE PESET OH B5 RND STORE POPTRL RP[.«='£: ". 
BP 'SNT 

:TH? :P 4 
M I ID STOPE in DP OUT BHTH 
ST 
LIS 3 
IT STORE POPTFlL 3 
LI H-45'" 
ST STORE RESET DM Be RHP PORTAL RIHiPES J 

CNT MI 7 ELRHIS RESET BITE 
DMT; I RIiDPESS PDPTRL BE INK ACTIVATED 
IH; 0 
MI 04 
BUZ EP1 CHECK FDR FIELD PQI.IEP 
PI RES 
.IMP EPP1 

EP1 III: 0 
HI 03 CHECK FOP fiSC 
BfC EP£' 
P I RES 
JI'IP ERRS 

EPS INS 0 
I f ] H- ' in - CHECC FDP BRTA VALID 
BtIZ EPS 
PI RES 
..IMP EPP.3 



LI H 13" 
LR ?.f) SET P7 TD NUMBER OF STORED I.D.'S 
INS 5 
LR £.ft LOflE FIRST EVTE OF ID 
DCI ID1 
ST 
DC I S'TflT 
LM 
MI ii-mc 
•UTS 1 
INS 5 
LP i.H LOftB SECOND EVTE DF III 
DC I IBi ' 
: T 
PI PES 
DC I IDS SET DC TO BEGINNING OF STORES "• FLPRFIV 
LR ii'Z 
CM CDMPflPE FIRST EVTE ID I.IITH STORED ID 

CM 
n: ? 
iN": CK 
PI RES 
.IMP EPP4 
LR hi. 5 
CM 
BNZ VflD CDMPfiPE SECOND EVTE ID WITH STORED ID 
JMP yflin 
D: r 
E'C Cf 
PI PES 
.IMP £PP4 
PI H-SSDi-
PI HSSOfc-' ROUTINE OUTPUTS HUMEEP OF TRANSACTIONS HMD 
PI DEL 
LIS 7 BPEfifcDOWN OF TYPES OF TRANSACTIONS 
LP 3. ft 
DC I M".6£ 
PI TYPE 
DC I C H T l 
PI H SOE-?' 
P I H'SSrib 
PI DEL 
L I S 7 
LP S=. ft 
DC I MSG3 
PI TYPE 
DCI CHTS 
P I H 30E9 ' 
PI H'-3.?D4' 
PI DEL 
L IS * 



LR 3>i=l 
DC I MSSG 
PI TYPE 
DCI CUT3 
PI H-SCIE9' 
PI H'83Iifc.' 
PI DEL 
LIS 3 
LR 3>ft 
DC I MSG4 
PI TYPE 
DC I CNT4 
PI H-80E9'' 
PI HS3D6' 
=•1 DEL 
LIS 4 
LP 3>fi 
DCI MSG5 
PI TYPE 
DC I CUT5 
PI H'89E?' 
PI H'8 31'6 
PI DEL 
.IMP DPT 

ERP1 PI H-S3D6-
PI DEL 
LIS 7 OUTPUTS MESSAGE OF FIELD FfilLIJF'E 
LP 3.H 
DC I niSi, 
PI TYPE 
DC I CHT1 
LM 
IMC 
DC I CNT1 
5T 
.IMP DPD 

EPP£ PI H83D6" OUTPUTS ME SiAGE DF HO HGC 
PI DEL 
LIS 7 
LP 3iFl 
DCI MSG7 
PI TYPE 
DC I CNTe 
LM 
INC 
DC I CMT£ 
ST 
.IMP DPD 
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EPP3 PI H-S3D6 OUTPUTS MESSAGE OF HO VflLID III 
PI BEL 
LIS i-
LP 3>ft 
DC I MiSS 
PI TYPE 
DC I CUTS 
LN 
ItK 
DC I CNT3 
ST 
JHP OPD 

EPP4 PI H-8SB*- OUTPUTS MESSAGE OF UDAUTHOPISEP IP 
PI DEL 
LIS 4 
LP 3. A 
DCI Mi'3* 
PI TYPE 
DCI CHT4 
LM 
IMC 
DC I CHT4 
ST 
PCI ID1 
PI H-S0E9' 
DC I I D£ 
PI H'SCE«-
JMP DPD 

VfllD PI H'Z-lKi,' OUTPUTS MESSAGE OF fiUTHnPIiEP ID 
LIS ? 
LP 1>H 
PI H-S3ES' PIHG BELL 
PI. DEI 
LIS 4 
LP 3. ft 
DCI rises 
PI TYPE 
DCI CNT5 
LH 
INC 
DCI CNTS 
ST 
DCI ID1 
PI H-80E9-
IlCI ID2 
PI H-80E9' 
BP DPD 

RES DCI STAT 
LM 
HI H 70 
OUTS 1 RESET LATCH 
CLR 
OUTS 1 
POP 



DC I MSSB OUTPUT" POF'THL NUMBER.TIME OF P*'. . 
L i : . £ iiMD WHETHER 1H DF OUT 
LR 3 . * 
P I TYPE 
IiCI DODR 
PI H S0E-? 
r» : i M :SC 
L I S 1 
i.F- 3<<i 
PI TYPE 
DCi SEC 
LP (H. 4 
: i 
DC I HOUP 
PI H S U E ? 
L I : i 
BC I M'.GH 
LF 3.H 
PI TYPE 
DC I MIM 
P I H SUE'? 
L i : 1 
DC i H:GH 
LP 3-R 
FT TYPE 
DC I SEC 
FT H'SOE'J' 
DC I ID 
L I S 1 
CM 
E I C CMi 
DC i M-eri 
LIS 3 
LP 3'ft 
FT TYPE 
JMP BEGIN 
DC I ID 
L I : s 
CM 
Ere CMS 
DC! MIGE 
LIS 4 
LP 3-ft 
FT TYPE 
.IMP BEGIN 
DC I MSGF 
L I S ? 
LR 3»ft 
FT TYPE 
JMP BEGIN 



TYPE LP K . P 
LP R . K U 
LP ? . f i 
LP R - K L 
L P 5 > R 

TV L H T Y P E : OUTPUT MESSAGE 
L P 1 . fi 
P I H 8 3ET. 
D : 3 
srir TV 
LP H . 7 
LP K U - f l 
LR R - 5 
LP t L i f t 
LP P - t 
PDF 

DEL LP t - P DELRY °5 CHRP-; 
L I : f i 
LP •- • R 
L I : li 
LP 1 • H 

a>ri P I H s::E5 
D : c. 
EN.I HDD 
PK 

IT: IG£ DC r - i : - HOT IJP= 
H. .' s ; DC r . i S 'ND AGC = 
M: : G 4 PC 3»i : - H D = -
M: : G J DC 4 . I : : ' Y E : = '' 
M. ; s 6 DC ?•> i: : 'NOT I JP-
n: ;i37 DC ? -" i: ::'na RGC-
M: M38 DC 6 ' ( : ' I M V R L - -
H : ; G * i n : 4 . ( : -na— ' 
11: :GR DC 4 . ( : ' V E 5 - ' 
' • i : ::GE DC £ r C :. •' - P ' 
M: !GC DC l - ( 
I'l: GD DC 3 > i: ;: I N ' 
M: :GE DC 4 - r ' D U T ' 
M" ;GF DC '?• f. : HDT cut 
' 1 " GG m: * • L •• IMVf)L = -
M! ;GH PC l . C 
ID EQU H'SEl' 
DDDP EQU H"3E£' 
CNTT eCrU H' 3DR-
CHT1 EO.U H-3DD' 
CNT£ ECU H'3DC'-
CNT3 EOU H'3PD' 
CHT4 ECU H'SDE-
CMT5 EOU H'3DF"' 
STRT ECU H' 3E3" 
ID1 EQU H 3DS-
IBS ECU H 3D'?-' 
HDUP EOU H-3E4' 
MIH EOU H'SE'D' 
SEC EQU H-3E6.' 

END 
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APPENDIX B 

System Sta r t -Up Procedure for the Creden t i a l Reader 

NOT PS 

CI) All b i t swi tches on the front panel of the microprocessor (fJP) 
must be in e i t h e r r'.e MID or HI Z p o s i t i o n . 

{2) Thft REF IN BNC ,.s common to a l l t h r e e d e c o d e r s . 

O ) Two i n t e r r u p t modules (PI and P2 on card 17) are wired for 
p o s i t i v e going s i g n a l s from the IR beam s e n s o r s . The 
t h i r d module (P3 on card 19) r e q u i r e s nega t ive going 
s i g n a l s . 

Loading Procedure from Magnetic Tape in the T1733: 

Inse r t tape 

Rewind - load forward 

Reset jiP 

Key in "L" and "RET" 

MP w i l l load f i r s t program 

Reset up 

Key in "L" ana RET" 

The second program w i l l be loaded 

Rewind tape 

Key in "G35" far the s t a r t of the r o u t i n e 
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Figure B-l i s a copy of an ope ra t i ng system hard copy r e c o r d . The tt¥ 
wil l respond with "Input h o u r s " . Two numeral c h a r a c t e r s , i nc lud ing 
leading z e r o s , must be keyed in and no "RET" i s r e q u i r e d . The (iP w i l l 
p r i n t the numeral c h a r a c t e r s and then "Input m i n u t e s " . Two c h a r a c t e r s 
must be knyed in and the MP w i l l p r i n t the c h a r a c t e r s and then "Co t o 
S t a r t " • Keying in any two c h a r a c t e r s w i l l s t a r t the i n t e r n a l c lock and 
se t the i n t e r r u p t e n a b l e s . When an i n t e r r u p t from the beam sensors i s 
d e t e c t e d , the MP w i l l p r i n t : 

YES or NO for an au thor i zed code 

The a c t u a l code read - four hexadecimal c h a r a c t e r s 
The miisber of t he p o r t a l - ?0 i* P02, P03 
The c u r r e n t time - houra , minu te s , seconds 

The d i r e c t i o n of passage - IN or OUT 

The time clock in the system LB a count~down sof tware d i v i d e r from a RC 
o s c i l l a t o r , so i t w i l l not be very a c c u r a t e . 

The RC o s c i l l a t o r on the HP PC board should be adjus ted with the 
v a r i a b l e r e s i s t o r on the board to 2 MHz +40 kHz; use Pin 1 on IC3B50 as 
the t e s t po in r . 

The system ssay be r e s e t and r e s t a r t e d by pushing the r e s e t bu t ton on 

the m i c r o p r o c e s s o r ' s PC board and typ ing "GO" which s t a r t s the p rese t 

menu. 

Pushing b i t "6 UP" PORT 0 on the front panel of the microprocessor 

causes a o r i n tou t of the t o t a l of the f ive system c o n d i t i o n s : 

NOT UP, NO AGO, INVAL, NO, YES, and the c u r r e n t t ime . R e s t a r t i n g the 
program r e s e t s the f ive accumula to rs . 
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?G35 
INPUT HOURS 14 
INPUT MlIi'JTE 10 
00 TO START 

NO—FF6A-P03 14:12:34 OUT 
NO—FF6A-P03 14:15:45 IN 
TCS-AB1D-F03 14:19:42 OUT 
NO—FF70-P03 14:21:31 IN 
NO—FF75-P03 14:34:29 OUT 
YES-AB1D-P03 14:43:33 IH 
YES-DCOD-P03 14:56:11 IN 
TCS-DCOD-P03 15:14:57 IN 
VES-AB1D-P03 15:16:53 OUT 
NO—FF6A-P03 15:32:64 OUT 
NO—FF70-P03 15:46:58 OUT 
YES-DCOD-F03 16:28:53 IN 
YF.5-AB1D-PD3 16:33:25 IN 

NOT UP = 00 
NO AGC = 00 
INVAL = 00 
NO = 06 
YES = 07 
16:34:04 IN 

Figure B~l. Record Pr in t Oi>r 
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APPENDIX C 

F8 Kit Modif ica t ion 

The Fa i r ch i ld F8 k i t used i s an F8 Design Evaluat ion Kit Number One 
without n case or power supply . The bare PC board and t h r e e power 
supp l i e s are mounted on a metal c h a s s i s with a front panel for swi tches 
and LED i n d i c a t o r s . One 5 V/l A and two 12 V/l75 mA power supp l i e s arc 
used for the system. The t e l e t y p e i n t e r f a c e c i r c u i t r y was modified to 
adapt i t to an RS 232 configured I/O. The " 0 " , " 1 " , and " 5 " p o r t s are 
cabled to the main con t ro l c h a s s i s . Port "4" i s connected to the data 
t e r m i n a l . The k i t board has ] K of RAM, most of which i s used by the 
software program. Since the k i t has a preprogrammed FAIRBUC ROM which 
uses some of the memory addresses for i t s program, these addresses must 
not be used by the u s e r ' s program. The i n t e r n a l t imer uses address H '2rt' 
for i t s vectored i n t e r r u p t ; addresses H '3E6' to H '3FF ' and s c r a t c h pad 
r e g i s t e r s H ' 3C' to H '3F ' a re used by the "save r o u t i n e " of the FATRjiUG 
inoni tor program. The u s e r ' s program must be w r i t t e n around these 
add re s se s . Figures C-l through C-5 show var ious face t s of the k i t . 



Ck'Hr to S.Tid 

D;ila T- i - .n Hi•.-»!>• 3 0 

Figure C - l . RS232 Dr iver 

!i.rk I'.Tir) 

0:1° ° 
C)o 0 0 0 
^" ^ Ar:„ I'.i Amp Pa 

1 1 cviiir.il D..t,. ('•intr-.! [)i,i., 

O — , 0:1° ° 
C)o 0 0 0 
^" ^ Ar:„ I'.i Amp Pa 

1 1 cviiir.il D..t,. ('•intr-.! [)i,i., 

0:1° ° 
C)o 0 0 0 
^" ^ Ar:„ I'.i Amp Pa 

1 1 cviiir.il D..t,. ('•intr-.! [)i,i., 

0:1° ° 
C)o 0 0 0 
^" ^ Ar:„ I'.i Amp Pa 

1 1 cviiir.il D..t,. ('•intr-.! [)i,i., 

U U ' ' •'' 

0:1° ° 
C)o 0 0 0 
^" ^ Ar:„ I'.i Amp Pa 

1 1 cviiir.il D..t,. ('•intr-.! [)i,i., 
A„,p ,., •• ' " 
C.mirM unta 

Figure C-2. Back Panel Layout 

http://cviiir.il
http://cviiir.il
http://cviiir.il
http://cviiir.il
http://cviiir.il


Funct ion 

F 0 
E 1 
D 2 
C 3 
H 4 
K 5 
J 6 
H MSB 7 

Byte 1 Byte 2 

I 1 X 
0 1 X 
I 2 Pwr Up 
0 2 Age 
I 3 Data Val<d 
0 3 X 

X 
X X 

Funct ion 

6 0 - 3 Lines 
5 1 - Decoded 
4 2 -3 3 
L 4 Reset 1 
9 5 Reset 2 
8 6 Reset 3 

Nop 
1 Byte 
1 Byte 
2 Byte 
2 Byte 
3 Byte 
3 Byte 

L5 0 
16 1 
17 2 
18 3 
19 4 
20 5 
21 6 
14 MSB 7 

To TTY RS 232 
X 
X 
X 
X 
X 
X 
From TTY RS 23 

P - 5 P a r a l l e l IN s 0 
T I 
U 2 
V 
w 

3 
4 

X 5 
Y 6 
P MSB 7 

Figure C-3. F8 Port Ptnouts 
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Pin 
1 Positive 

Card 17 Pin 
6 

4 Inputs 8 

ortal 1 

6 
8 
10 
12 

gnd 
gnd 
gnd 
gnd 

Portal 2 
36 
38 

Positive 
Inputs 

Card 19 

35 
33 
Hanford Modification 

Portal 3 
18 
20 

22 
24 

Negative 
Input s 

gnd 
+5 volts 

8 
10 

Figure C-4. J3 Interrupt Sensor Inputs 
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2 31 31 31 MSB Data Bus 
4 32 32 32 
6 33 33 33 
6 34 34 34 

10 35 35 35 
12 36 36 36 
14 37 37 37 
16 38 38 38 

IB 
20 
22 Bell 

24 5 5 
26 7 7 
20 9 9 
30 19 
32 19 
34 
36 61 61 
38 62 62 
40 63 63 
42 64 64 
44 65 65 
46 66 66 
48 67 67 
50 68 68 

All odd pins are gnd. 

Figure C-5. J4 Microprocessor Interface 

5 Control Lines 
7 Control Lines 
9 Control Lines 

Reset 
Reset 

19 Reset 

61 11 
62 01 
63 12 
64 02 
65 13 
66 03 
67 
68 
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