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PINI DESIC 
PRIHARY BUS 
112 EADI 
112 EADI 
113 EAD2 
113 EAD3 
114 EAD4 
114 EADS 
IJIS EAD6 
115 EAD7 
118 ELAI 
118 ELA! 
119 ELA2 
119 ELA3 
117 ERES 

116 ERO 

116 EWR 
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INPUT/OUTPUT DESCRIPTION 

DESCRIPTION <BD FUNCTION> 

EXTERNAL DATA BUS 
EXTERNAL DATA BUS 
EXTERNAL DATA BUS 
EXTERNAL DATA BUS 
EXTERNAL DATA BUS 
EXTERNAL DATA BUS 
EXTERNAL DATA wUS 
EXTERNAL DATA BUS 
EXTERNAL LATCHED ADDR BUS 
EXTERNAL· LATCHED ADDR BUS 
EXTERNAL LATCHED ADDR BUS 
EXTERNAL LATCHED ADDR BUS 
EXTERNAL RESET SIGNAL 
ACTIVE-HIGH 
E::TERNAL READ CONTROL LINE 
ACTIVE-LOIi 
EXTERNAL IIRITE CONTROL LINE 
ACTIVE-LOIi · 

117 EPCLK EXTERNAL PERIPHERAL CLOCK 
2.4576 HHZ 

SECONDARY ADDR/CONTROL/CLOCK BUS 
111 ELA4 EXTERNAL LATCHED ADDR BUS 
111 ELAS EXTERNAL LATCHED ADDR BUS 
111 ELA6 EXTERNAL LATCHED ADDR BUS 
1 1 1 ELA 7 EXTERNAL LATCHED ADDR BUS 
112 ELAB EXTERNAL LATCHED ADl)R BUS 
112 ELA9 EXTERN.\L LATCHED ADDR BUS 
113 ELAII EXTERNAL LATCHED ADDR BUS 
113 ELA11 EXTERNAL LATCHED ADDR BUS 
114 ELA12 EXTERNAL LATCHED ADDR BUS 
114 ELA 13 EXTERNAL LATCHED ADDR BUS 
115 ELA14 EXTERNAL LATCHED ADDR BUS 
115 ELAIS EXTERNAL LATCIIED ADDR BUS 
116 ELA16 EXTERNAL LATCHED ADDR BUS 
116 ELA 17 EXTERNAL LATCHED ADDR BUS 
117 ELA18 EXTERNAL LATCHED ADDR BUS 
117 ELA 19 EXTERNAL LATCHED ADDR BUS 
151 ERESIN RESET <CPU> IN 

124 ERDY 

PINI DESIC 

154 

124 

122 

123 

122 
,,a 
118 

137 

123 

125 
121 
121 

125 

ENHT 

EHOLD 

EIO/H 

EINTA 

EALE 

EDEN 

EDT/R 

EHALTN 

EHLDA 

EOSC 
ECLK 
EBCLK 

EB2CLK 

ACTIVE LOIi 
CPU READY 

DESCRIPTION (BO FUNCTION) 

ACTIVE HIGH 
NON-HASKABLE INTR 
ACTIVE LOIi 
CPU HOLD 
ACTIVE HIGH 
IO/HEHORY SELECT 
HIGH IO 
LOIi HEHORY 
INTR ACKNOWLEDGE 
ACTIVE LOIi 
ADDR LATCH ENABLE 
ACTIVE HIGH 
DATA ENABLE 
ACTIVE LOIi 
DATA TRANSHIT/RECEIVE 
HIGH TRANSHIT 
LOIi RECEIVE 
HALT STATUS 
ACTIVE LOIi 
HOLD ACKNOWLEDGE 
ACTIVE HIGH 
O!ii:ILLATOR 14. 7456 HHZ 
PROCESSOR CLOCK 4.9152 HHZ 
BAUD RATE 1 CLOCK 1 • 221111 
HHZ 
BAUD RATE 2 CLOCK 153.611 
KHZ 

ADDRESS DECODING - ALL ACTIVE LON 
138 EPSI PAGE SELECT I 
128 E851 BANK SELECT I 

138 
139 
139 
1144 
127 

152 
127 

151 
151 
152 

TELHEN 
flEN 
PHEN 
EN3 
EBSII 

ECSIII 
ECS91. 

ECSAO 
ECSBO 
ECSCBf 

158 ECSDO 
149. ECSEO 
149 ECSfO 
INTERRUPT /TINER 
137 EIRI 

m 

IO ADDR SPACE 
TELH DPR ENABLE 
FAULT LOC DPR ENABLE 
PERf HON DPR ENABLE 
ENABLE 3- SPARE 
BANK SELECT I 
LOIi HALF 
CKT SELECT a 
CKT SELECT 9 

CKT SELECT A 
CKT SELECT B 
CKT SELECT C 
HIGH HALF 
CKT SELECT D 
CKT SELECT E 
CKT SELECT F 
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INPUT/OUTPUT DESCRIPTION.... <CONT> 

PINI DESIG 

136 EIR1 

134 EIR2 

136 EIR3 

135 EIR4 

133 EIR6 

133 EIR7 

129 ECATEO 

SANITY TINER 
126 CPUf 

128 CONTRf 

153 RSTINH 

154 ERESTAR T 

DESCRIPTION (BD FUNCTION)' 

ACTIVE HIGH 
INTR 1 
ACTIVE HIGH 
INTR 2 
ACTIVE LOIi 
INTR 3 . 
ACTIVE LOIi 
INTR 4 
ACTIVE LOIi 
INTR 6 
ACTIVE LOIi 
INTR 7 
ACTIVE LOIi 
TINER I END Of COUNT 
INDICATION, ACTIVE LOIi 

CPU FAIL 
ACTIVE .HIGH 
CONTROLLER f AIL 
ACTIVE HIGH 
RESET INHIBIT 
ACTIVE LOIi 
CPU RESTART 
ACTIVE LOIi 

CIRCUIT QESCR IPTIQN 
FUNCTIONAL DESCRIPTION: 

I/O SIGNAL 

I TTL 

I TTL 

I TTL 

I TTL 

I TTL 

I TTL 

0 TTL 
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TTL 

TTL 

TTL 
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THE AHR 1118 TERHINAL CONTROLLER CIRCUIT PACK PROVIDES A CONTROLLER 
FUNCTION WHICH IS BASED ON THE BIBB HICROPROCESSOR. ADDITIONAL 
FUNCTIONS PROVIDED INCLUDE: BUFFERED DATA, ADDRESS AND CONTROL BUSES, 
INTERRUPT CONTROLLER, PROGRAHHABLE TIHERS, RAH DATA HEHORY, EPROH 
PROGRAH HEHORY, ADDRESS DECODING AND A SANITY TINER. IT fORHS THE 
CENTRAL PART Of THE HUL TI-BOARD TERMINAL STATION CONTROLLER FOR 
FREQUENCY DIVERSITY SYSTEHS AND BOTH THE TERHINAL AND REGENERATOR 
STATION CONTROLLERS FOR HOT STANDBY SYSTEHS. 

BLOCK DIAGRAH DESCRIPTION: 

1. HICROPROCESSOR · 
THE a-BIT BIBB HICROPROCESSOR fORHS THE CENTRAL CORE Of THE 

CIRCUIT PACK. ITS NON-HASKABLE INTERRUPT (ENHTJ IS EDGE BOARD. 
AVAILABLE ALONC MITH THE HOLD SIGNAL (EHOLD). FOR ON BOARD PROGRAH 
HEHORY ArPLICATIONS, SUCH AS HOT STANDBY, THE EHOLD LEAD HUST BE 
TIED LOIi ON THE BACKPLANE; FOR Off BOARD APPLICATIONS, IT IS DESIGNED 
TO BE OPERATED THROUGH THE ASSOCIATED HEHORY BOARD, EC., THE AHR 111 
IN FREQUENCY DIVERSITY. 

2. CLOCK/RESET/WAIT STATE CONTROL · 
THE 112114A CLOCK GENERATOR AND DRIVER GENERATES THE PROCESSOR 

CLOCK FRON A 14. 745611l1Z CRYStAL •. THIS DEVICE IN ASSOCIATION MITH 
A 4-BIT COUNTER PROVIDES THE fOLLOIIINC EDGE BOARD BUFFERED CLOCK 
SIGNALS FOR USE BY THE STATION CONTROLLER PERIPHERAL CIRCUH PACKS. 

DESIG FREQ 

EOSC 14. 7456HHZ 
ECLK CEOSC/3) 4.9152HHZ 
EPCLK CECLK/2) 2.4576HHZ 
EBCLK CEPCLK/2) 1. 221111HHZ 
EB3CLK (EPCLK/8) 317 .2KHZ 
EB2CLK(EPCLK/16) 153.6KHZ 

THE DEVICE GENERATES A SYNCHRONIZED SYSTEH RESET SIGNAL THROUGH 
ITS SCHHITT TRIGGER INPUT FRON THE FOLLOWING THREE SOURCES: 1 J AN RC 
NETWORK FOR POWER ON RESET, 2) A FRONT PANEL RECESSED PUSHBUTTON FOR 
HANUAL RESET, AND 3) A BACKPLANE INPUT (ERESINJ FOR AUTOHATIC RESET 
FRON THE HARDWARE SANITY TINER CIRCUIT. 

THE WAIT STATE GENERATOR WILL INTRODUCE ONE MACHINE CYCLE Of DELAY 
FOR USE WHEN ACCESSING SLOII PERIPHERAL DEVICES. THE OUTPUT Of THE HAIT 
STA TE GENERATOR FEEDS THE 11284 DEVICE WHICH PROVIDES A SYNCHRONIZED 
READY SIGNAL FOR THE HICROPROCESSOR. USE Of THE HAIT CYCLE IS 
CONTROLLED BY THE HAIT SIGNAL IIHICH IS AN OUTPUT FRON THE PROGRAHHABLE 
ADDRESS DECODER CIRCUIT. THE BACKPLANE ERDY INPUT SIGNAL IS AVAILABLE 
FOR ANY ADDITIONAL Off BOARD GENERATED HAIT STATE. 
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CIRCUIT DESCRIPTION <CONT> CIRCUIT DESCRIPTION <CONT> 

3. SYSTEM PRIMARY BUS IIE!IORY HAPPED IO DECODING: 
THE PRIMARY BUS IS A RESERVED SECTION Of I/0 BACICPUNE PINS WHICH AN EICHT-BIT EQUAL-TO COHPARATOR <25LS2521) IS USED TO 

GOES TO All STATi:iN CONTROLLER PERIPHERAL CIRCUIT PACKS. IT CONSISTS DECODE THE UPPER 256 BYTE BLOCK FRON THE PAGE I SELECT. THIS 
Of THE FOLLOWING fUNCTIONS1 SPACE IS DEFINED BY THE EBSI SIGNAL AND IS USED FOR PERIPHERAL 

ADDRESS BUS: A 4.,.9IT <AI-A3> LATCHED AND BUFFERED ADDRESS BUS. CIRCUIT SELECTION. 
DATA BUS: AN .8-BIT BIDIRECTIONAL DATA BUS. TRI-STATE CONTROL Of · THE EBSI BLOCK IS FURTHER DIVIDED IN HALF, VIA ADDRESS A7, INTO 

THE BIDIRECTIONAL TRANSCEIVER IS BY HEA.NS Of THE ONBRD THE FOLLOWING-TWO AREAS. 
SIGNAL, THIS SIGNAL DISABLES THE TRANSCEIVER UNDER THE n EBSII :s THE BOTTON 128 BYTES Of THIS BLOCK. IT IS USED IN 
FOLLOWING CONDITIONS: THE INTERRUPT ACKNOIILEDGE <INTA> AND ' FREQUENCY DIVERSITY TO DECODE THE CHANNEL STATUS CIRCUIT PACKS 
DATA ENABLE (OEN) SIGNALS FRON THE HICROPROCESSOR, THE DATA (AHR113-PROTECTION, AHR114-REGULARS). ADDRESSES A6-A3 ARE USED 
HEHORY SELECT SIGNAL (CSRAH) AND THE INTERRUPT CONTROLLER. TO DECODE THE INDIVIDUAL STATUS SLOTS VIA FIXED BACKPLANE CODFO 
PROGRAHHABLE. TINER AND SANITY TINER PERIPHERAL CIRCUITS : MIRING, ALLOWING FOR A NAXIHUH Of 16 CHANNELS. ADDRESS AZ DECODES 
SELECT SIGNAL (CSCl7) FRON THE ADDRESS DECODER. IIHEN IN USE THE TWO HALVES Of THE DUAL REGULAR CHANNEL STATUS UNITS, LEAVING 
FOR Off BOARD FUNCTIONS, ITS DIRECTION IS CONTROLLED BY THE ADDRESSES A 1-AI FOR THE INDIVIDUAL PORT DECODING. · 
HICROPROCESSORS DATA TRANSHIT/RECEIVE CDT/-R) SIGNAL, 2) THE UPPER 1211 BYTES ARE DIVIDED, VIA A 3 LINE TO a LINE 

CONTROL BUS: THREE BITS FRON THE 11-BIT BUFFERED CONTROL BUS ' DECODER <LS13B>, INTO 8 16-BYTE WIDE PERIPHERAL CIRCUIT PACK 
ARE A PART Of THE PRIHARY BUS: READ (ERO), IIRITE (EHR) AND 

1
. SELECT LEADS, ADDRESSES A3-AI ARE TltEN AVAILABLE fOR PORT DECODING 

RESET (ERESJ. ON A CIVEN PERIPHERAL UNIT. 
CLOCK BUS: THE PERIPHERAL CLOCK (EPCLK>, ONE Of THE 6 CLOCK SIGNALS i FINALLY, CIRCUIT SELECT CSCI SPACE IS DIVIDED IN HALF VIA ADDRESS 

DESCRIBED ABOVE, IS A PART Of THE PRIHARY BUS, 1 A3 AND A DUAL 2 LINE TO 4 LINE DECODER <LS139), THE LOWER 8 BYTES, 
REPRESENTED BY SIGNAL CSCl7, ARE USED FOR DECODING THE ON BOARD 

4. SECONDARY ADDR/CONTROL/CLOCK BUS: THE REHAINING 16 LATCHED AND 
BUFFERED ADDRESS SIGNALS AND THE REHAINING CONTROL AND CLOCK SIGNALS 
ARE BACKPLANE AVAILABLE FOR USE BY THE PERIPHERAL CIRCUIT PACKS ON 
A AS NEEDED BASIS. . 

5. INTERRUPT CONTROLLER 
AN a-BIT PROGRAHHABLE INTERRUPT CONTROLLER (11259) Tc USED TO 

INTERf ACE INTERRUPT REQUESTS TO THE NICROPROCESSOR. TIIO Of INTERRUPT 
INPUTS ARE ACTIVE HIGH SIGNALS, FIVE ARE ACTIVE LOIi SIGNALS, AND ONE 
INPUT IS USED INTERNALLY BY THE SYSTEM CLOCK GENERATOR. 

6. TIHERS . . 
AN 11253 TINER DEVICE, CONTAINING THREE 16-BIT PROGRAHHABLE TIHERS. 

PROVIDES USER TIHINC CAPABILITY, ONE Of THE TIHERS IS DEDICATED 
AS A SOfTIIARE SYSTEH CLOCK. VIA INlERRUPT 5. THE OTHER TIIO ARE 

AVAILABLE FOR GENERAL USE BY THE APPLCATION SOFTWARE. 

7, DA TA HEHORY 
BK BYTES Of RANDOif ACCESS HEHORY (RAH) IS AVAILABLE FOR USE BY 

THE APPLICATION SOFTWARE, 

B, PROGRAN· HEHORY · 
:. SOCKET IS PROVIDED FOR OPTION All Y EQUIPPING PROGRAHHABLE 

HEHORY Of THE FOLLOWING TYPES: 27128-16K BYTES, 27256-32K BYTES, 
OR 27512-64K BYTES. TMO OPTIONING TERMINAL FIELDS ARE USED TO 
CONNECT THE APPROPRIATE CONTROL SIGNALS TO· PINS 1 AND 27 Of THE 
PRON SOCKET, AS fOLLOIIS, 

PRON E9 <PIN U ES (PIN 27> 

27128 
27256 
27512 

9. ADDRESS DECODER 

Ell 
Ell 
EB 

E4 
E3 
E3 

THE ADDRESS DECODING FOR ALL Of THE HICROPROCESSOR INTERFACED 
·DEVICES, BOTH INTERNALLY ON THE AHR111B UNIT ITSELF AND EXTERNALLY 
ON THE PERIPHERAL CIRCUIT PACKS, IS ACCOHPLISHED IN THE fOLLOIIINC 
HIERARCHICAL FASHION. 

HIGH LEVEL 21-BIT DECODING: 
THE OVERALL 21-BIT ADDRESS SPACE IS INITIALLY BROKEN UP 

BY HEANS Of A PROGRAHHABLE 512 X B BIPOLAR PRON. THIS CIVES A 
HINIHUH BLOCK SIZE CAPABILITY Of 4K BYTES. THIS ALLOWS FOR 
FLEXIBILITY IN USING THE BASIC CIRCUIT FOR OTHER APPLICATIONS. THE 
SPECIFIC CONFIGURATION FOR THE AHR111B IS AS FOLLOWS: 

SIGNAL ADDRESS RANCE SIZE 

EPROH flllll-Fmf 64K 
EPSI 11111-lffff 64K 

CSRAH 
WAIT 

PHEN 

11811-llfff BK 
IClll-lffff· 16K 
IICIIII-ICfff 4K 

EN3 

SIGNAL 

EPROH 
EPSI 

CSRAH 
HAIT 
EBSI 
TELHEN 
flEN 
Pl1£N 

FLEM 
TELHEN 
EBSI 

.110811-IDfff 4K 

DESCRIPTION 

PROGRAH HEHORY SELECT 

11£111-IEffF 4K 
lffll-lffff 256 
NOT ASSIGNED 

PACE I SELECT - 64K DATA HEHORY (RAN) AND ALL 
11EHORY HAPPED IO 

DATA HEHORY SELECT 
HEHORY HAPPED IO WAIT STATE SELECT 
HEHORY HAPPED IO ADDRESS SPACE 
AS&C TELEHETRY DUAL PORT RAH SELECT 
FAULT LOCATE DUAL PORT RAN SELECT 
PERFORMANCE HONITOR DUAL PORT Rtlt SELECT 

: PERIPHERAL CHIPS. THE UPPER a B'YTES, REPRESENTED BY SIGNAL ECSBf. 
IS AVAILABLE FOR Off BOARD SELECTION. 

1 THE 256 BYTE E851 SPACE CAN ALSO BE ACCESSED VIA IO HAPPING. FOR 
THIS HOOE Of OPERATION THE IO PORT ADDRESSES ARE FRON I TO 255. 

THE SPECIFIC CONfIGURA TION IS AS FOLL OMS: 

SIGNAL 

EBSII 
(EBSl1) 

ECSIII 
ECS911 
ECSAI 
ECSBI 
ECSCI 

CSCl7 
INTRPT_ENB 
SNTY_TRG 
TIHER_ENB 

ECSBf 
ECSDI 
ECSEI 
ECSfl 

11, SANITY -TINER . 

ADDRESS RANCE SIZE 

lffH-lff7f 128 
lfflll-lffff 1211 
lff81-llffllf 16 
lff91-lff9f 16 
lffAl-lffAF 16 
lffBl-lffBF 16 
lffCl-lffCf 16 
lffCl-lffC7 a 
lffCl-llffC 1 2 
lffC2-lffC3 2 
lffC4-lffC7 4 
lffCll-lffCF B 
lffDl-lffDf 16 
llffEl-llffEf 16 
lfffl-lffff 16 

A HARDIIARE SANITY TINER IS PROVIDED WHICH CAN BE USED TO 
AUTOHATICALLY RESET THE HICROPROCESSOR If THE APPLICATION PROGRAN 
MERE TO BECOHE LOST. IT CONSISTS Of TIIO TIHERS. 

THE FIRST STAGE IS A 5 SECOND DELAY TINER WHICH HUST 'BE 
RETRICCERED BY THE APPLICATION PROCRAH !!Y IIRITING <ANY DATA VALUE) 
TO THE SANITY TINER ADDRESS IIITHIN THIS TINE fRAHE. If THE TINER 
IS ALLOIIED TO TINE OUT ITS TIIO OUTPUTS MILL GO ACTIVE. ONE, CPUf, 
IS A LOCIC LEVEL ALARH SIGNAL <ACTIVE HIGH> AVAILABLE ON THE 

. BACKPLANE AND IIIIICH ALSO DRIVES THE FACEPLATE CPU FAIL LED. THE 
OTHER OUTPt:'l' DRIVES THE SECOND STAGE. 

THE SECOND STAGE IS A 1-HSEC ONE SHOT WHOSE OUTPUT, £RESTART, 
IS AVAILABLE ON THE BACKPLANE ANO IS NORHALLY CONNECTED TO THE 
ERESIN INPUT TO THE RESET CIRCUITRY. THE OUTPUT Of THIS STAGE CAN 
BE DISABLED BY PULLING THE RSTINH SIGNAL LOIi. 

THE FACEPLATE CPU FAIL INDICATOR HAY ALSO BE DRIVEN BY THE 
CONTRf INPUT. SINCE A LOGIC I REPRESENTS THE Off CNO ALARHJ STATE, 
IT HUST BE PULLED LOIi ON THE BACKPLANE IIHEN NOT USED. 
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ENHT 
<1154) 

ALE 

NANUAL 
RESET 

....I_ .,!. ·--.-----i..__ ___ __. 

+SY 

ERDY ________ 4--______ -I 
(124> 

WAJ:T 
STATE 

GENERATOR 

ASYNCH 

RESET 

CLK -------

153.61111K B2CLK 

+SY 

11111111 

1.1PROCESSOR 

+SY HN/HX 
HOLD CONTROL 

NH1 DATA 

ADDRESS 
RDV RDY 

CLK CLK 

RESET RESET 

RST 

11284 

RDY 

osc 

RDY TEST 
CLK BUl'"l'"ER 
PCLK 

CIRO 
1!:IR1 

EJ:R2 
l:J:R3 
!tXrt4 

EJ:R6 

+16 

+8 

+2 

<1137) 
(136) 

(134) 
(1136) 
(135) 
(133) 

fUR7 <1133) 

TJ:HER-ENB 

TJ:HERS 
(3) 

4 

RESET 
RDY 
CLK 

IIUl'"FER 

2 

IIUl'"l'"ER 

J:RS 

3 

DATA IIUS 

3 
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EOSCCll25) 14.7456HHZ 

ERESCllll7> 

ECLKC1211> 4.9152HHZ 

EPCLKC1117> 2.457HHZ 

EB2CLKC125) 153.688KHZ 

EB3CLKC126) 3117.376HHZ 

EBCLKCll211> 1.2238HHZ 

J:NTRPT_ENB 

:INTERRUPT 
CONTROLLER 

8 

s 

EGATEO 
(125) 

ERD (11116> 
EWR (1116> 
EJ:0/N (1122) 
EJ:NTA (123> 

~ EALE (122> 
EDEN <11111) 
EDT✓-R C 118) 
EHLDA (1123) 

8 
HP--,''-- CEADII-EAD7l 

c11112-1ms> 
8 

LATCHED 
IIUl'"l'"ERS 

f-f----_,,,,__:::......_-+------...,_--Hl----cELAII-ELA7l 
(11116-111 > 

16 f-f--~4---...._ _____ ,......,_ __ ~._ ___ CELA8-ELA19l 

(111112-117) 

ADDR BUS J:NTFC 
16 8 

SANITY T:IHER 

RSTZNH (853>---+--t 

SNTY-TRXC -----o 

1 HSEC 

ONE -SHOT 

S SE.C 

DELAY 

TJ:HER 

2 

~RESTART C1S4> 

+SY 

3 

+SY 

.. 
CPU-P"AJ:L 

4 s 

ADDRESS 

DECODER 

cscm7 
TIHER_ENB 
J:NTRPT_ENII 
SNTY_TRG 
CSPROH 
CSRAH 
WAZT 
EPSOC13&> 
TELHENCll311> 
PHENCll39> 
FLEN(139) 
EN3CGl44> 
ECSIIII-ECSl'"III 
EIISIII-El!ISIIIII 
EIISIIII 
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