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2. GLOSSARY

ABBREVIATION DESCRIPTION

BIU Bus Interface Unit

I/0 Input/Output

LED Light Emitting Diode

ms milliseconds

NEMA National Electrical Manufacturing
Association

SDLC Synchronous Data Link Control

VDC/VAC Volts Direct Current/Volts Alternating
Current

UuUT Unit Under Test
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3. INTRODUCTION

The NEMA TS2 Standard for Terminal and Facilities BIU Communication specifies a command
and response protocol that has the CU (Controller Unit) setting the Bus Interface Unit (BIU)
outputs of TF 1-4 using Command Frames 10, 11, 12 and 13 and reading back the inputs from
these BlIUs in Response Frames 138, 139, 140 and 141, respectively. The TS2 Standard
defines this Command and Response message exchange as occurring 10 times per second
(10 Hz).

The New York City project using the U.S. Traffic Corporation (USTC) ASTC controller and BIU
has this same scheme of Command and Response Frames (using BIU 12 and 13), but the
message exchange rate is increased to 60 times per second (60 Hz).

The standard commercially available automated BIU tester provides evaluation of a UUT (Unit
Under Test) in compliance with the NEMA TS2 Standard with regard to input debounce,
command frame recognition, address decoding and response frame timing; however, the
tester only sends the Command Frames and expects the Response Frames at the normal

10 Hz rate.

To check the U.S. Traffic Corporation BIU for operation at 60 Hz, a special piece of test
equipment was developed. This tester uses a standard U.S. Traffic Corporation BIU as a test
platform (CPU/Memory/SDLC) but with special firmware to send the Command Frames for BIU
3 and 4 (Command Frames 12 or 13) to the UUT and evaluate the Response Frames (140 or
141) back from the UUT for proper content.

The tester generates its own internal +24 VDC power supply to power both the tester unit and
the UUT. The tester requires a standard 120 VAC 60 Hz connection to operate.

U.S. Traffic Corporation Page 7
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4. GENERAL SPECIFICATIONS

CONTROL:

INDICATORS:

INPUTS/OUTPUTS:
CONNECTORS:
POWER REQUIREMENTS:

DIMENSIONS:

OPERATING TEMPERATURE:

Function controlled by hardwired address

6 Status LEDs (Power, Transmit, Pass/Fail) on tester and
Ready to test, Test in Progress and Test Complete on test
chassis

Per NEMA TS 2 Type: BIU

One male 64-pin DIN 41612 type B series
One 15-pin SDLC

+18 - +30 VDC (provided by internal supply)

2.34"W x 4.50"H x 6.5"D

—30°t0 165 F (-34° to 74° C)

U.S. Traffic Corporation
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5. INSTALLATION

The BIU’s standard NEMA card rack design makes installation and set-up easy. However, the
manufacturer recommends that the following step-by-step procedure be used to ensure proper
operation.

1.

a bk~ DN

Place the Tester on a flat insulated surface.

Plug the BIU Tester module into the corresponding slot on the left side of the Tester.
Plug the UUT module into the corresponding slot on the right side of the Tester.
Connect the two modules’ SDLC ports together using the SDLC Connector Cable.
Connect the Tester’'s power cable to standard 120 VAC supply.

U.S. Traffic Corporation Page 11
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6. THEORY OF OPERATION

6.1 Loop Back Testing

To verify operation, the BIU Tester loops the 23 output circuits to 23 input circuits on the UUT
as shown in Table 1:

Output BIU BIU Input
Circuit connection | connection Circuit

Out 1 A2 B13 /09
Out 2 B2 Al4 /010
Out 3 A3 B14 /0 11
Out 4 B3 Al5 /0 12
Out 5 A4 B15 I/O 13
Out 6 B4 Al6 /O 14
Out 7 A5 B16 I/0 15
Out 8 B5 Al7 I/O 16
Out 9 A6 B17 /O 17
Out 10 B6 Al8 I/0 18
Out 11 A7 B18 I/0 19
Out 12 B7 Al19 1/0 20
Out 13 A8 B19 I/0 21
Out 14 B8 A20 1/O 22
Out 15 A9 B20 1/0 23
/01 B9 B21 Inl
1/0 2 Al10 A22 In 2
/0 3 B10 B22 In3
/0 4 All A23 In4
/105 B11l B23 In5
I/0 6 Al2 A24 In 6
/107 B12 B24 In7
/0 8 Al3 A25 In8

Table 1. Loop-Back Wiring Paths

Table 1 shows the complete wiring path of each of the loop back circuits. As an example,
Output Circuit 1 on the UUT appears on its BIU card rack connector pin A2. The tester routes
the signal from A2 to the BIU card rack connector B13 on the UUT and into the BIU circuitry as
I/0 Circuit 9. All of the loop back wiring is found on the backside of the UUT’s BIU connector.

U.S. Traffic Corporation Page 13
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The tester works by setting one of the outputs active (logic zero) and pausing approximately 17
ms. After the pause, the tester sends the same output pattern again and pauses an additional
17 ms. After the second Command Frame is sent and the Response Frame from the BIU
containing the active inputs is received, the firmware on the tester validates the frame to verify
that only the expected input is active. This process repeats for all the Outputs and when
complete, the tester firmware repeats the test again using logic one for all the circuits. All 23
circuits are tested for both logic 1 and logic 0 states continuously for about 15 seconds.

6.2 BIU 3 and BIU 4 Selector Switch

To accommodate the testing of both BIU 3 (Command Frame 12 and Response Frame 140)
and BIU 4 (Command Frame 13 and Response Frame 141), a switch is provided to change

the address of the UUT and the tester itself. The switch must be set to either BIU 3 or BIU 4
prior to starting the test.

6.3 Start Switch

The Start switch starts the testing. Once activated, the test cannot be stopped. Pressing the
switch after the test starts has no effect. The start switch is connected to the tester on Input
#1.

6.4 Reset Switch

The Reset switch restarts the testing. The tester will run back through the initialization routine
by setting and clearing the three LEDs on the tester unit and the three LEDs on the chassis.
After the LED scan, the tester chassis ‘Ready to Test’ LED will light. The start switch is
connected to the tester on Input #2.

6.5 Power Switch

The Power switch controls the power AC power into the internal power supply.

6.6 Testing a BIU

NOTE: Prior to testing a BIU for 60 Hz operation, the BIU MUST be tested on the ATSI
automated tester to verify that all inputs and outputs are functional and that the SDLC port and
associated circuitry is performing correctly.

After successful verification on the standard ATSI BIU tester at 10 Hz, the UUT can be tested
on the 60Hz tester.

e The UUT BIU is inserted into the tester in the right side card cage. After seating into the
card cage connector, the SDLC cable needs to be securely attached to the UUT’s
SDLC 15-pin ‘D’ connector.

e Turn on the power tester.

e The Tester program starts and activates the ‘Power’, ‘Transmit’, and finally the
‘Pass/Fail LEDs for one-half (0.5) second each. After this scan of the LEDs, the chassis
LEDS ‘Ready to Test’, ‘Test in Progress’ and ‘Test Complete’ LEDs are scanned is lit
the tester ‘Power’ and the ‘Ready to Test’ LEDs are lit continuously.
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e Press the START pushbutton to begin the test.

¢ Note that the Tester’s Transmit LED and the ‘Test in Progress’ LED glow (the READY
TO TEST LED will now be off) to indicate the test is running.

6.7 Test Disposition

The Pass/Fail LED and the ‘Test Complete’ LEDs are used to display the disposition of the
test. If the UUT responds correctly to all commands, the LED will show PASS by flashing the
Pass/Fail LED twice per second and activating the ‘Test Complete’ LED. If the UUT fails to
correctly respond to any command, the tester will show FAIL by turning on the Pass/Fail LED
continuously and the ‘Test Complete’ LED. The test disposition is latched so power must be
shut off and switched back on or the ‘Reset’ switch activated to execute another test.

Figure 1 shows the complete tester.

BIU TESTER BUS INTERFACE UNIT TF#3
® rover @ rowen %El
@ TransmiT : et TFE4
@ rass/FaiL : i o TF SELECT

FLASH=PASS
ON=FAIL

PORT 1

TR

Soflui

Traffic Corporation

Figure 1. Tester Layout
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7.1 Assembly Drawing

8 7 | 6 5 w 4 3 2 | 1
REVISIONS
rev. | zonE | DESCRIFTIONS [ paE [ asrroven
4 | |FROBU|-'HDNRE.EASE | 1/4/06 |
BILL OF MATERIAL
NO. PART NO. DESCRIPTION QUANITY]
1 000067 SCREW,6—32X3/8,PAN HEAD,PHILLIPS,SS 5]
2 000329 FUSE HOLDER,1/4X1—1/4,01EA,PANELMNT,20A,25C0V,KNURL KNOH 1
3 000396 FUSE,SLOW BLOW,0.25A,250V,1/4X1—1/4 1
D 4 002076 CARD GUIDE PCB CARD EDGE 6.0 LG 4
7 Q72446 SCREW,6—32X1/4,FLAT HEAD,PHILLIPS,100 DEG,SS 4
8 072571 SWITCH,ROCKER,SPST,PANEL_MNT,SOLDER TERM_ON/OFF 1
9 102896 PCB ASSY.BIU TF MOTHERBOARD 2 UNIT UNDER TEST
10 2-00870 BV TESTER,CARD GUIDE CAGE 1
" 2-00871 HOUSING BIU TESTER 1
12 2-00872 BIU TESTER,COVER 2
13 [28023047—-001 [SWITCH,PUSH BUTTON,SPDT,ON—MOM,PANEL MNT,EA®125VAC 2
14 (28023094003 | SWITCH,TOGGLE,SPDT,6A®125Y,ON—NONE—ON PANEL MNT 1
_ 15 DSPO012 INDICATOR LED,RED LENS,W/SPEEDNUT,2191-QL1-24V 2
16 PRCCO10 CABLE,POWER CORD 1
17 SRFO007 STRAIN_RELIEF,SREN—4 1 TEST BIU
c
]
A
NAHE DATE U.S. TRAFFIC CORPORATION
DR ERERT.L /4708 Manufacturers & Systems Engineers
ETTE 9803 JOHN STREET, SANTA FE SPRINGS, CA 90870
oowem || eww |/ ASSEMBLY DRAWING
—_— BIU 60HZ TESTER
NEW YORK CITY
=) STE
2-00911 | 521088 | D
APPLICATION REVISION: A |SCALE = 1/1[ SHEET 1 OF 2
a 7 T 6 5 A 4 3 2 T 1
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7.2 Schematic Drawing

8 7 6 5 -w 4 3 2 1
D
3
_/7 C1,02—-28A
2
T AC1 B A C2 B
o +24 VDC| 1 +24 VDC| 1
- ! Lt —[ 2|tz - €2-138| 2 | c2-144 =
L3 —| 3 C2—14B| 3 | C2—-15A
4 C2—-15B| 4 | C2—16A
READY START L ~ —
TO TEST (sw1) | 5 | C2-168| 5 | C2—17A
(wn 6 c2—178| 6 | C2-18A
+ - L 7 C2—188| 7 | C2—19A
C1—24 1»—(2) (1)— cr-218 8 C2—198| § | C2-20A
[ TEST IN e] C2-20B| 9 | C2—-218
PR%(L;ZR)ESS RESET 10 C2-22A|1 10| C2-228
(sw2) 11 C2-23A| 11| C2-238
o—@— c1-28 T 12 C2-24A[ 12| C2-248
TEST —O  Oo——C1-22A 13 ] C2-25A| 13 | C2-24
COMPLETE 2 1 14 C2-2B|14 | C2-3A
{L3) 15 C2-3B| 15| C2—4A
M »—@7 c1-34 16 ] c2-4B[ 16| C2-5A 7
LGC GND 17 C2-5B|17 | C2—6A
18 C2—-6B|18 | C2-7A
+24 VDC — —
19| c2-78|19] c2-84
20| c2-88| 20| C2-94A
| 21| swr—1 [ 21| c2-98
SW2—1| 22 C2—10A| 22| C2—10R
B | 23] C2-114( 23| c2-118
24 C2—12A| 24| C2—12R
EP 25 C2—134| 25
26 26
1'/:11A | 27 27
CHS GND * ® +24 voC SW3—-3— 28— LGC GND SW3-3— 28— LGC GND
@ =0 o o Ya l 2 28]
2000uF 20 20
1 CHS GND| 31 CHS GND| 31
LGC GND| 32 LGC GND| 32
. @ L6C GND
BIU BIU
A
NAME DATE OU.S. TRAFFIC CORFPORATION
DR THona 12715708 Manhufacturers & Systems Engineers
CHECK 9603 JOHN STREET, SANTA FE SPRINGS. CA $0870
DO | Parw |iefia/e WIRING SCHEMATIC
—_— BIU &0HZ TESTER
NEW YORK CITY
™ 2 00911 | " s21088 | D
APPLICATION REVISION: & |SCALE = 1/1 SHEET 2 OF 2
a T 7 3 T 5 A 4 T 3 2 I 1
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