|

1

Transistor Devices

TRANSISTOR DEVICES, INC

4 wmw / Q@Nw#.‘.

)
T2 e
), Gaa0a20000200202,9SN? o //IX7) [TX b
9088000000000 W.IW'I\\ =7 \mwa

\
/
[ E%e555855/ 5 9

UltaFL EX. HD User Manual

708401 Rev B



ULTRAFLEX HD PDU USER MANUAL

ULTRAFLEX HD PDU

User Manual

Rev B

© Transistor Devices, Inc
36 Newburgh Road
Hackettstown, NJ 07840
Phone 908-979-0088 * Fax 908-979-0466

708401 Rev B Page 2 of 38



ULTRAFLEX HD PDU USER MANUAL

Table of Contents
LEST OF FIQUIES ...ttt bbb bbbt e bbbt b e bt bt et e e et nes 5
I 0] 1= o] LU PR PR PRPRORTRRPN 6
LEST OF GraPNS ..ottt bbbttt bbbt bbbttt n e 6
1.0 SYSEEM OVEIVIEW ...ttt ettt ettt te e e st e te e st e e seesbaesteesaenteenteeneesbeenseaneesreeneeanes 7
1.1 AC INPUE WAITINGS. ..c.eetiiteitiitieiieeet ettt bbb bbbt et bbb bt bt e e e 8
I YO 14 o012 U] T[S 8
1.3 MoUNtING EQUIPMENT ..ottt 9
G T R [ 11 (oo [0 o1 o o PO ST URPR PPN 9
1.3.2 WBIGNE ..ttt bbb b bbbttt n e 9
O\ O3 |3 o LU RO P S PPRPPR 9
1.5 AC OULPULS ...ttt b et b bbbt e bt et e e b e et r e 9
1.6 DC CONNEBCLIONS ...oouveietiiiesieeiieiee ettt sttt sttt ettt b et s bt b e b et e b e b e b sbenbeabeereane e e e neeneas 11
0L T00 R = o PP TRTUPRPR 11
A V@ 38 I o o SRS 12
1.8 SIMC CONNECHION J72....ccuieiiieeieeieetee sttt ettt ste e e st e e teeseesteeteeseeaseeneeeneesaeeneeaneenseens 12
1.9  External Indicators CONNECION J7L .......cccoiiiiiieiiiiie et 13
2.0 SYSTEM SEAIT-UD ..ottt bbb bt b e bt n b ne e nne s 14
2 R VA1 =] o (T (1 o] SR UP RPN 14
2.1.1  EMO DBIEAKEr CB2 ..ottt ettt ne e re e aneenne e 14
2.1.2  ENEIrgize AC INPUL.......oiiiieeie ettt et e e te e te e ae e s ta e tesnaesreentesneenreens 14
2.1.3  INPUEDIEEKET CBL... ..ottt bbbt 15
2 S Y O I = Vo [ OSSPSR 15
2.1.5  Fan Dreaker CBLO... ..ottt sne et e e aeaneenreeneeaneenneens 16
2.1.6 48V Power Supply AC input breaker CBO...........cccooveiiiiiiiece s 16
2.1.7 A8V DC DUS TUIM=0N ..ttt seeste e te st e sreeteaneesteenaeaneesreenseaneenseens 17
2.2 SYSTEM FUNCHIONAIILY ..ottt e e s ra e te e e e sreenreennennes 17
3.0 USEE MANUAL. ... .ottt ettt ete st eeseebeeseesreenteeneeaneenteeneenreas 18
3.1 SYSIEM OVEIVIEW ...ttt ettt sttt et et se e e b e et e e st e s b e e te e st e aae e beeseesreesseanseaneenteennenreas 18
32 AC INPUL ettt b e Rt bt e R £ bt e R R e e R e e e Rn e e be e eR e e e beenaneebeeanneas 19
B0 R Vo] | =T L= PSSR 19

708401 Rev B Page 3 of 38



ULTRAFLEX HD PDU USER MANUAL

322 FTEOUENCY ...ttt bbbt bbbt bt n e 19
TR B 1 V(@ I TU o ] YOS PSSSSSP 19
34 AC INPUE DIEAKET ...t b ettt 19

Bt R o ot QO 10 B T L (NSO 19
TR T Y O B 1514 ] o1 £ o o PSSRSO 20

IR T A Y O o0 o o =Tod (o PSP UPRUPRRPPRPIS 20

3.5.2  AC OULIEE J52/J53.....ce ettt ettt st a e reene e e et es 21

3.5.3 IS5 PINOUL ...ttt bbbttt e bbbt n et 21

354  INEEINAT AC WITING ...veiiiiiiiieiete bbbttt bbbt e e 21
K TG T €1 01U oo 1o SRRSO 22

3.6.1 PDU Facility Ground CONNECLION ..........ccoiiieiiieiisiesiesie sttt 22

3.6.2  PDU Frame groUNG ........ccooiueiieieiie it st ste e ste et taeste s s taeaesnaestaesaesnaesreennesneenseens 22

3.6.3  DC GrOUNTING ....cveiiieiieiieieie ettt bbb bbbttt 22
T A (O B 1)1 ] o] o] o SR SSSRPI 22

371 DO RALINGS. ...ctetiteiteetietiet ettt sttt bbb bbbt e e et bbbt bt bt et e s e e n e 22

3.7.2 4BV DC OULPUL ..ttt bbbttt e bbb bbb e beeneene et e e e e 23

37,3 AN POWET ...ttt bbbttt b bbb e e b nre et e 23

3.7.3.1 Testhead Fan CONNECION JAB...........coeiveiieieieece ettt ra e 24
3.7.3.2 Cabinet Fan CONNECLOrS JAT/IAB.......coveieee ettt 24
3.7.3.3  Expansion Cabinet power CONNECIOr JA9.........ccviiiiiiieiecee e 25

3.7.4  ABV DC OULPUL VOITAGE ...ttt 26
TR T =1 1Y/ (@ I (oo o OSSR STOSRRPI 26
3.9 MONITOF & CONTIOL .. .ccviiieieiiee ettt e e reesteeneesneenteeneenrens 27

3.9.1  SMC INLEITACE JT2 ...ttt e e be e ra e e beesneeetee e 28

3.9.1.1 4BV DC ENADIE.....c.ei ettt et e 28
3.9.1.2 48V DC POWEE FAUIL......ccviiiiiiee et 29
3.9.1.3  DC CUITENE MONITON ....eetieiieiie ettt ettt sttt et et e e be s e sbeebeeneesreeeeenes 29
3.9.2  LED Indicators & Alarm OULPULS..........ccveieiieiieiesieese e stn e et snaenne e 30
3.9.2.1  Alarm output CONNEBCLON J7L ...c.ueiiiiie et enes 30
3.9.2.2  AC AVAIIADIE........coie et reanes 31
3.9.2.3  MAIN POWET ON ...ttt sttt bttt ettt e e be s e be et e e st e sreeeeenes 31
3.9.2.4 4BV DC 0N ..ttt bbbttt 31
3.9.2.5  POWEE SUPPIY LEDS ..ottt sttt st 31

BTN T 1= B =011 £SO 31

3.9 TREIMOSTAL .....eeeiieiiee ettt s bttt s et e et sr e st e et e e ne e b e e b e neenne e 31
4.0  System RatiNgS SUMMAIY ....cuveoueiieieeieeieseeseeie e e ste e sreesreeae e teesaesnaestaeseeaseessaeeeaneesreeeeanes 33

708401 Rev B Page 4 of 38



ULTRAFLEX HD PDU USER MANUAL

A1 AC INPUL .ot b et bbbt r e n s 33
4.2 AC DISEIIDULION ..ottt bbbt b et e bt ee e 33
B I (O I 111 g | o1 1o o PSSR 33
4.4 MeCh@NICAl RAINGS.....ccuiiiiiieiecie sttt et e e te e e e e e s beeaesneenreeneeenes 34
4.5  ENVIronmental RATINGS........coiiiiiieiiiei et 34
5.1  System Interconnect for revision A or higher UnitS...........cccoooeiiiii s 35
5.2 System Interconnect for revisions Prior t0 reVISION A..........cccooiieriiieieienese e 36
(ORI /=T o To (o] g {0 o] oToT g - 1T I T=T oV o! - ISR 37
B.1  SAIES SUPPOIT ...t 37
6.2 Service for GFS and CUSIOMEIS .........ccccoieiiieicrieceseses e 37
6.3 Service SUPPOITFOr GCS.......cooiiicsece et 37
T REVISION HISIOMY .. .iiuiiiiieiecie sttt e st e s et e teeseesseebeeseesteeseanaesneenneeneenrens 38
7.1 DOCUMENT UPUALES ... veeueiiiieitieiie ettt sttt sttt b ettt e s e s b e et e e st e sbe e beeneesbeenbeeneenreas 38

List of Figures

Figure 1— Front view of PDU 7
Figure 2 — Rear view of PDU 8
Figure 3 — AC distribution on PDU 10
Figure 4 — DC fan connector detail 11
Figure 5 — EMO loop connector detail 12
Figure 6 — SMC connector detail 12
Figure 7 — Detail of EMO breaker CB2 (shown in OFF position) 14
Figure 8 — Detail of input breaker CB1 15
Figure 9 — Detail of AC load breakers CB3 — CB8 15
Figure 10 — Detail of Fan breaker CB10 16
Figure 11 — Detail of Power supply AC input breaker CB9 16
Figure 12 — Overall front view of PDU 18
Figure 13 — AC breaker lockout 19
Figure 14 — Detail view of AC distribution 20
Figure 15 — Detail view of J59 21
Figure 16 — 48V DC output bus bars 23
Figure 17 — Fan power connectors 23
Figure 18 — Testhead fan connector J46 24
Figure 19 — Cabinet fan connectors J47/]48 25
Figure 20 — Expansion cabinet power connector J49 25
Figure 21 — EMO loop connectors 27
Figure 22 — Interface PCB connections 27
Figure 23 — Alarm output (typical for all alarms) 30
Figure 24 — Thermostat location on interface PCB 32

708401 Rev B Page 5 of 38



ULTRAFLEX HD PDU USER MANUAL

List of Tables

Table 1 — AC Output table

Table 2 — DC Fan connection table

Table 3 — SMC connector Pinout (J72)

Table 4 — J72 Pinout

Table 5 — AC Distribution details

Table 6 —J59 Pinout

Table 7 — Internal AC Distribution

Table 8 — DC Output Ratings

Table 9 — J46 Pinout

Table 10 — J47/]48 Pinout
Table 11 — J49 Pinout

Table 12 — EMO connectors

Table 13 — J72 Pinout

Table 14 —J71 Pinout

List of Graphs

Graph 1 — Output V vs. load graph

Graph 2 — Current monitor signal vs. load graph

11
13
13
20
21
21
22
24
25
25
27
28
30

26
29

708401 Rev B

Page 6 of 38



ULTRAFLEX HD PDU USER MANUAL

1.0 System Overview

Refer to Figure 1 and Figure 2 below for front and rear views of the PDU respectively.

The major components of the PDU are shown on the diagrams.

AC output breakers
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Figure 3

Figure 1- Front view of PDU
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Power supply access

panel.: External indicator

connector J71:

SMC connectot:

Figure 6

EMO connectorts:
Figure 5

0 203’
2039395
2000000
0,320200
20000
2090000 o
2030050
2006006
. 0000800
Test points: o 922900
9000 .
Figure 22 9g08 Fan connectors J47/]48: Figure
19

Alarm & Power
Status LED’s:
Figure 22

“Yan connector ]46: Figure 18
~Jan Breaker CB10: Figure 10

DC bus protective

cover: Figure 4

Figure 2 — Rear view of PDU

1.1 AC Input Warnings

WARNING: HIGH TOUCH CURRENT. EARTH CONNECTION ESSENTIAL
BEFORE CONNECTING SUPPLY.

AVERTISSEMENT: HAUTE TENSION DE CONTACT. LA MISE A LA TERRE
EST ESSENTIELLE AVANT DE BRANCHER L’ALIMENTATION.

1.2 AC Input Ratings

SPS5809-4 System, PDU supplied with 4 rectifiers

(708355-4) Input: 200-208VAC, 50-60Hz, 125A Max
Output:48Vdc, 320A Max, 15,200\ Max. (4 rectifiers)
Output:208-230VAC, 50-60Hz, 19,000 Max
Output 115VAC, 50-60Hz, 575W Max
AMBIENT:  30°C Max.

708401 Rev B Page 8 of 38



ULTRAFLEX HD PDU USER MANUAL

1.3 Mounting Equipment

1.3.1 Introduction

The PDU was specifically designed for installation into the Teradyne cabinet. Since there are no mechanical
mounting features on the PDU, it must be installed in a shelf within the Teradyne cabinet. Mounting of the
PDU to the shelf to be specified by Teradyne. Refer to Teradyne service documentation for installation of
PDU into the UltraFLEX HD system.

1.3.2 Weight
The weight of the PDU is approximately 125 Lbs. Do not attempt to lift the PDU without assistance or use of
mechanical lift.

1.4 AC Input

The AC input required is a separately protected 200/208 VAC three phase input with a dedicated ground wite.
The AC input can be configured as a 3 Phase Delta (with or without one leg grounded) or a 3 Phase Wye
(Neutral not used). The AC feed must be capable of supplying a continuous current of 150A. The frequency
range for the input is 47-63 Hz. All AC wiring should be performed by a licensed electrician and in accordance
with local and regional electrical codes. Before starting any cabling, verify the AC feed breaker CB1 is turned
off and follow the facility LOTO (Lock Out Tag Out) procedure.

1.5 AC Outputs

All AC connections are located on the front of the PDU next to the AC input circuit breaker. Refer to Table 1
and Figure 3 for descriptions of the connections.

Use Outlet Number | Circuit Breaker | Breaker Rating (A)

Expansion Cabinet Vault J58 CB4 20
DC-PM J66 CB3 30
CDU J59 CB5 25

SMC J50

Spare J51
Manipulator J56 Cbo B

Spare J57

External IEC Spare J54
External IEC Spare J55 BT =
External IEC (CPU & Monitor) J52 CBS 5

External IEC (DSP) J53

Table 1 — AC Output table

708401 Rev B Page 9 of 38
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Figure 3 — AC distribution on PDU
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1.6 DC Connections

All DC connections are located on the rear of the PDU. The DC connections include the 48V DC output and

fan power.

1.6.1 Fans

All fan connectors are located on the rear of the PDU as shown in Figure 4. In addition, refer to Table 2
below for descriptions of the connectors.

Use Outlet Number | Circuit Breaker | Breaker Rating (A)
Testhead Fans J46
System Cabinet Fan 147
Expansion Cabinet Fan 148 CB10 15
Expansion cabinet power control J49

RECT GOOD SYSTEM

clelelelel
O ©000 o

Table 2 — DC Fan connection table

Q0O0000QQ
2 {2 w* & S S EXT INDICATORS SMC
SRy é’&@ @Q\ﬁ: § 71 J72
TETETE RN o @ AAUTIDN: ELECTRICAL (
> O ‘RO EQEEG%;ANLAJKSREDR D.C. STUD TORQUE SPEC.
><:><:><:><:><:> L+48\/DC
)8@8@8 DUBTUPSUT
»=ORO
YROR0R ©
OROARO
ka)2ei%e
ORORO
=G CAUTION: ELECTRICAL ENERGY HAZARD
)OOOOO D.C. BUS PROTECTIVE COVER
OO0 DO NOT DISCARD COVER MUST BE
>OOOOO REPLACED AFTER SERVICE
08268 @/
O FE‘EEUVUSSNC O

Fan connectors

\

Fan circuit breaker

Figure 4 — DC fan connector detail

DC bus protective
cover
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1.7 EMO Loop

The PDU contains 4 EMO loop connectors on the rear of the PDU directly to the left of the test points.
Supplied with the PDU is an EMO loop connector installed in J70. If an external power vault is used, remove
the jumper installed in J70 and connect the power vault EMO. If power vault is used, the J70 jumper must
remain installed. Refer to Figure 2 for where the EMO connectors are located and Figure 5 below for a
detailed view of the EMO connectors on the rear of the PDU.

EXT PWR VAULT

TEST HEAD SUPP CAB CHILLER
O o0 fen fon peg
ool Hol fol G895 « &
J67H€EEM Jes JE%E“@@ﬁm J70 VQ}A EE)A ® @\XA Q@\}AQ

O
O
O

O

O
O

O
O

O
O

O
O

O
O
O

O

O
O
O

O

O
9,
»

OEORORD 808@8
D) e) e e e Ne)Ne

Figure 5 — EMO loop connector detail

OAOAROROAL

O
O

1.8 SMC Connection J72

The SMC connector is also located on the rear of the PDU. Refer to Figure 2 for the location of the SMC
connector and Figure 6 below for a detailed view. The pinout of the SMC connector is detailed in Table 3.

O0O0O00000000O0 @
000000000000

off

©

EXT INDICATORS
J71

SMC
J72

Figure 6 — SMC connector detail
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Pin Number Signal Notes
1 Not-Used
2 Fan Speed Control 1 From ]46 pin 4
3 PUMA ID bit Jumper to J72 pin 4
4 Common Jumper to J72 pin 3
5 48V current monitor Output to SMC
6 48V current monitor return Output to SMC
7 Not-Used
8 Not-Used
9 Not-Used
10 Not-Used
11 5V from SMC to PDU Input from SMC
12 Not-Used
13 48V DC Enable Input from SMC
14 Not-Used
15 Not-Used
16 Not-Used
17 Not-Used
18 Not-Used
19 48V DC power fault Output to SMC
20 48V DC power fault return Output to SMC
21 Not-Used
22 Not-Used
23 Not-Used
24 Fan Speed Control 1 return From J46 pin 5
25 48V DC Enable return Input from SMC

Table 3 — SMC connector Pinout (J72)

1.9 External Indicators Connection J71

The external indicator connector is located on the rear of the PDU next to the SMC connector; refer to Figure
2 for location of external indicator connector and Figure 6 for a detailed view. The pinout of the external
indicator connector is detailed in Table 4.
Pin Number Signal
1 AC Available
Not-Used
Main Power On
48V DC On
Not-Used
AC Available return
Not-Used
Main Power On return
48V DC On return
Table 4 — ] 72 Pinout

O[O |J[N|U[B WD

708401 Rev B Page 13 of 38
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2.0 System Start-up

Verify all AC and DC circuit breakers are turned off. Before applying power, it is
recommended to fully read the User Manual portion of this document to become familiar
with all the components and functions of the system. If any problems are encountered
during the start-up of the system, press one of the systems EMO switches to shut down
the system.

2.1 System turn-on

2.1.1 EMO breaker CB2

Turn on EMO breaker CB2 located on the front panel of the PDU; refer to Figure 7 for actual location. To
turn on CB2, rotate the handle on the breaker up toward the top of the PDU. If the handle if down toward the
bottom (as shown in Figure 7), the breaker is off. With CB2 on, it will allow the EMO supply to turn on as
soon as the AC input is energized. Refer to Figure 7 for a view of EMO breaker CB2.

O elee s s S e e Sie eleeele
ORO

<:> O CB8 O O CcB7 O O CB6 O

O
OQQQ AC available,

OCE2O E 1 E 1 E 1 AC ON and
48V DC
1@ HENEN R EEEEEE RN LED’s
:::A (EMD SA (UJ52,J53> 154 (J54,J5% 19A (JS0,J51,J96,J957>
EMO breaker O O o O 5 5 . o
CB2 Lz §
20 RO Q eze®
0,080 0,050 0.8 %58

A7 O R O TR OnR

Figure 7 — Detail of EMO breaker CB2 (shown in OFF position)

2.1.2 Energize AC input

Energize the AC input to the PDU by turning on the facility circuit breaker. Once the AC input is energized,
the AC Available LED should be illuminated green, refer to Figure 7 above for the location of the AC available
LED. If the AC Available LED is not illuminated, verify the EMO breaker CB2 is on and that the AC input is
within the operating range (187 — 253 VAC).

708401 Rev B Page 14 of 38
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2.1.3 Input breaker CB1

Once the AC is energized, the AC input breaker can be turned on. Turn on the AC input breaker CB1 located
on the front of the PDU by pushing the breaker handle upward. If the breaker handle is facing the bottom of
the PDU (as shown in Figure 8), the breaker is off. Once the input breaker is on, the Main Power On LED is
illuminated green, refer to Figure 7 for the location of the Main Power On LED. If the Main Power On LED
is not illuminated, verify all EMO loop connectors are plugged in and no EMO buttons are depressed. With an
open EMO loop, the input breaker cannot be turned on. Refer to Figure 8 for a view of input breaker CB1.

Input breaker
CB1

Figure 8 — Detail of input breaker CB1

2.1.4 AC Loads

Once the AC input breaker is on, the AC loads can be connected, refer to Figure 1 for the location of the AC
load breakers and Figure 9 for a detail view. Turn on the AC load breakers CB3, CB4, CB5, CB6, CB7 and
CB8 one at a time. Note: All breakers shown in Figure 9 are in the off position.

@) O CB3 O Q O CB4 O @) O CBS O Q

O

00 0legniaQoR

O | O || a8

304 (J66) 20A (J58) 25A (JSH 8

O O @] Q O O O O Q <:>
OO OO OO OO OO OO

ORORLORORORORORORORORORORO

o\ e\ % e s\ e\ e e\ ¥ e e e\ e\ e

O cBs O Q CB7 O O cBe O Q O cB9 O

L H | H
-

Lty By B

SA (JS2,J53 15A (J54,J55 15A (JS0,J51,J56,J57>  80A (RECTIFIER SHELF) — /—\

Figure 9 — Detail of AC load breakers CB3 — CB8
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2.1.5 Fan breaker CB10
Turn on fan breaker CB10 located on the rear of the PDU, refer to Figure 2. Without this breaker turned on,
the cabinet fans cannot power up. Refer to Figure 10 for a view of CB10. Note: Breaker CB10 shown below

is in the off position.

LT‘—+48VDC

Fan breaker
CB10 \ 1

I

+48VDC
RETURN (.)
I BUS

Figure 10 — Detail of Fan breaker CB10

2.1.6 48V Power Supply AC input breaker CB9

Turn the power supply AC input breaker CB9 located on the front panel of the PDU, refer to Figure 1. Once
the breaker is turned on the AC input will be fed into the power supplies. Although the DC output of the
power supplies will be off, you may hear a “clicking” noise. This noise is normal and is a result of the
magnetics in the supplies operating in a no-load condition. Refer to Figure 11 for a view of CB9. Note: Breaker
CB9 shown below is in the off position.

A N N N e N N N\
<:><:><:><:><:><:><:><:><:><:><:><:><:><:> JSS‘
Power supply AC O CB6 O o O CB9 O <

input breaker — | %

CB9 E 1 1 [] 1 %?

20A MA
208-240\

15A (J50,J51,J56,J57> 80A (RECTIFIER SHELF) O

OOOOO@

o 2=z g
- Sy o em O O
lifefelenucis
O 000 SUOETH st
N OAO~080 e

RA VR

Figure 11 — Detail of Power supply AC input breaker CB9
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2.1.7 48V DC bus turn-on

After all breakers have been turned on, the 48V DC bus can be enabled via the SMC controller. Once the 48V
DC output is energized, the 48V On LED will be illuminated green. If the 48V does not turn on verify the
power supply AC input breaker CB9 is turned on and power supplies are installed. Refer to Service Manual for
troubleshooting.

2.2 System Functionality

Once the PDU is operational it is ready for system testing. If any portion of the system is found to be non
functional or there are active alarms, refer to the Troubleshooting section in the Service Manual for assistance.

708401 Rev B Page 17 of 38



Refer to Figure 12 for an

The only cooling within the PDU are the fans on the

Other features of the PDU include alarm indications, EMO shutdown

The PDU is designed to provide overcurrent protected AC distribution and a 48V DC output. The 48V DC

This section provides an overview of the PDU system functionality. Also detailed in this
output is derived from modular power supplies.

section are the system specifications, connector designations and connector pinouts.
feature, test points for troubleshooting and connections for the SMC controller.

overall view of the PDU.

ULTRAFLEX HD PDU USER MANUAL

3.1 System Overview
individual power supply modules.

3.0 User Manual
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Figure 12 — Overall front view of PDU
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3.2 AC Input

The AC input to the PDU can be configured as a 3 Phase Delta (with or without one leg grounded) or a 3
Phase Wye (Neutral not used). The AC feed must be capable of supplying a continuous current of 150A.
Voltage and frequency ratings are specified below.

3.2.1 Voltage
Power Supply operating voltage range is 187 — 253 VAC.
AC input operating range is 200/208 VAC.

3.2.2 Frequency
Frequency range is 47 — 63 Hz.

3.3 EMO supply

The PDU contains a 24V EMO supply that is wired directly to the AC input (before AC input breaker CB1).
This allows the EMO supply to be on as soon as the AC to the PDU is energized. The EMO supply is
protected by a 3A breaker (CB2) on the front panel of the PDU. The EMO supply is used to power the
interface PCB as well as the UVR (under voltage release) on the input circuit breaker CB1.

3.4 AC Input breaker

The AC input breaker is a three-phase 150A thermal magnetic circuit breaker and contains a UVR (under
voltage release). The UVR will not allow the breaker to be turned on unless 24V from the EMO supply is
provided to the breaker through the EMO loop. Conversely, the breaker will trip if the supplied 24V to the
breaker drops below 16 volts or the EMO loop is opened.

3.4.1 Lock Out Feature
The AC breaker can be locked in the off position by installing a padlock through the hole in the lockout
bracket. This will prevent anyone from turning on the PDU. Refer to Figure 13 for a view of a lock installed.

Lockout bracket
Breaker handle

Figure 13 — AC breaker lockout
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3.5 AC Distribution

All the AC distribution is provided on the front panel of the PDU. Refer to Figure 14 for a detailed view of the
AC distribution. The AC loads are distributed as evenly as possible across the three phases. The system wiring
is optimized for the least current phase imbalance for the system. For more detailed information on the AC
distribution refer to the System Interconnect drawing.
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Figure 14 — Detail view of AC distribution
3.5.1 AC connectors
Table 5 below details the specifications on the AC distribution connectors.
Use Outlet | Circuit | Breaker H Shases Used | Voltage Connector tvbe
Number | Breaker|Rating (A) p Phases (VAC) oP
External IEC ]52 5-15R
CB8 5 2 B&C 115
External IEC (DSP) J53 5-15R
External IEC Spare J54 6-15R
CB7 1 2 B&C | 208-23
External IEC Spare J55 > & 08-230 6-15R
SMC J50 60320-C20
Spare J51 60320-C20
CB6 15 2 A&B |208-230
Manipulator J56 6-15R
Spare ]57 6-15R
Expansion Cabinet Vault| ]58 CB4 20 3 A, B & C | 208-230 L15-20R
CDU 159 CB5 25 3 A, B & C | 208-230 | Amp mate-n-lok
DC-PM J66 CB3 30 3 A,B & C | 208-230 L15-30R

Table 5 — AC Distribution details
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3.5.2 AC outlet J52/353

As shown in Table 5 above, the output of AC outlet J52/]53 is 115VAC. This output is provided through a
step-down transformer within the PDU. Refer to install section 1.1.2 in the service manual for proper

configuration for this AC output.

3.5.3 J59 Pinout
Refer to Figure 15 and Table 6 below for details on CDU connector ]59: Connector used is Amp Mate-N-Lok

series, part number 770027-1 with sockets 193797-1 and key plugs 770377-1. Recommended mating part

numbers are housing 770020-1 with pins 193796-1.

Pin 3

liele

Pin 6

| =

iy
O
@)

Pin 1

Jo9

oA MAX
40V AC

Figure 15 — Detail view of |59

Pin 4

Pin Number Pin type Description
1 Plug 770377-1 Key plug
2 Plug 770377-1 Key plug
3 Socket 193797-1 Ground
4 Socket 193797-1 Phase A
5 Socket 193797-1 Phase B
6 Socket 193797-1 Phase C

3.5.4 Internal AC wiring

Internal AC wiring is required for the AC feed to the EMO supply as well as the power supplies. Refer to

Table 7 for details on the input AC wiring.

Table 6 — J59 Pinout

Use Circuit Br’eaker # phases Used
Breaker|Rating (A) Phases

EMO supply CB2 3 2 A&B
Power supply 1 2 A&B
Power supply 2 CB9 20 2 B&C
Power supply 3 2 A&C
Power supply 4 2 A&C

Table 7 — Internal AC Distribution
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3.6 Grounding

3.6.1 PDU Facility Ground Connection
The main AC input ground is located close to the input circuit breaker CB1. Refer to section 1.1.4 in the
service manual for details on connections to the AC ground.

3.6.2 PDU Frame ground
A frame ground connection is provided on the PDU near the main AC input. Refer to section 1.1.5 in the
service manual for details on connecting the frame ground.

3.6.3 DC Grounding
The 48V DC return is connected to chassis ground within the PDU. The connection is made between the
power supply output and chassis on the power supply backplane (PCB the power supplies plug into).

3.7 DC Distribution

The PDU provides a main 48V DC output as well as a 48V output for system fans. The 48V power supplies in
the PDU receive AC as soon as the main AC breaker (CB1) and power supply AC input breaker (CB9) are
turned on. The 48V output is inhibited (off) until commanded to turn on by the SMC controller. The 48V
output is inhibited (off) even if SMC is not present or is disconnected. While the power supplies are inhibited,
you may hear a “clicking” noise. This noise is normal and is a result of the magnetics in the power supply
operating in a no-load condition.

3.7.1 DC Ratings
Refer to Table 8 below for the DC output ratings of the PDU. Refer to Fan Power section 3.7.3 below for
pinout details on the fan power connectors.

DC Output Output connector Max Current Max Power
Main 48V Output Bus bars 300 A 14,400 W

7.5 A (running) 360 W

Testhead Fans J46 9.5 A (locked rotor) 456 W
. 1.75 A (running) 84 W

Cabinet Fan )47 225 A (locked roton 108'W
. . 1.75 A (running) 84W

Expansion cabinet fan 148 225 A (locked rotor) 103 W
Expansion cabinet power 149 - 15W

Table 8 — DC Output Ratings
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3.7.2 48V DC Output

The main 48V output bus bars are located on the rear of the PDU under a protective cover. Refer to Figure 16
for a view of the DC output bus bars with the cover removed. The 48V output bus (positive) is on the top and
the 48V return bus (negative) is on the bottom as shown in Figure 16. To prevent incorrect connections to the
bus bars, the center-to-center spacing is 1.0” on the output bus and 1.375” on the return bus.
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OO OTOYOTO

+48VDC
(.) RETURN
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Figure 16 — 48V DC output bus bars

3.7.3 Fan Powver

Connectors for the Test Head Fantray, system cabinet fan, expansion cabinet fan and expansion cabinet power
vault are provided on the rear of the PDU. Refer to Figure 17 for a view of fan connectors J46, J47, J48 and
expansion cabinet power vault connector J49. Pinout details for each connector are provided below. Power to
the fan connectors is protected by a 15A circuit breaker CB10 located below the fan connectors as shown in

Figure 17.
Heute L @)

I

900

I"I-ﬁ

b

Figure 17 — Fan power connectors
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3.7.3.1 Testhead Fan connector J46

Refer to Figure 18 and Table 9 below for details on testhead fan connector J46: Connector used is Amp Mate-
N-Lok series, part number 770028-1 with sockets 194213-1 for fan power and sockets 1-770253-0 for the fan
speed control wires. Recommended mating part numbers are housing 770021-1 with pins 194212-1 for fan

power and pins 1-770252-0 for the fan speed control wires.
[ ]
| RLCASE Pin 4

Pin1 \
OG0l

000

TH
FAN
PWR

Pin 3 46 Pin5

Figure 18 — Testhead fan connector J46

Pin Number Pin type Description
1 Socket 194213-1 +48V DC output
2 Socket 194213-1 +48V DC return
3 Socket 194213-1 Chassis Ground
4 Socket 1-770253-0 Fan speed control 1
5 Socket 1-770253-0 Fan speed control 1 return
6 - No contact
7 - No contact
8 - No contact
9 No contact

Table 9 — J46 Pinout

3.7.3.2 Cabinet Fan connectors J47/348

Refer to Figure 19 and Table 10 below for details on the cabinet fan connectors J47 and J48. The pinout for
both connectors is identical. Connector used is Amp Mate-N-Lok series, part number 770025-1 with sockets
194213-1. Recommended mating part numbers are housing 770018-1 with pins 194212-1.
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- @ FXP @ SYS
Pin1
Y T~m == CaB = CAB
| Fan LUOL Fan
O™ (o "~
Pin 3
N B2F u48 EEH u47
Figure 19 — Cabinet fan connectors J47/]48
Pin Number Pin type Description
1 Socket 194213-1 +48V DC output
2 Socket 194213-1 +48V DC return
3 No contact

Table 10 — J47/]48 Pinout

3.7.3.3 Expansion Cabinet power connector J49
Refer to Figure 20 and Table 11 below for details on the expansion cabinet power connector J49. Connector
used is Amp Mate-N-Lok series, part number 770025-1 with pins 194212-1. Recommended mating part

numbers are housing 770018-1 with sockets 194213-1.

Pin 1
CARB

PWR
I

VAU
Pn3 | __— |

Figure 20 — Expansion cabinet power connector 49

[@:E o
A 1 H

J49

Pin Number Pin type Description
1 - No contact
2 Pin 194212-1 +48V DC return
3 Pin 194212-1 +48V DC output

Table 11 — J49 Pinout
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3.7.4 48V DC Output Voltage

The output voltage will vaty slightly with load. The output voltage of the PDU is 48V @ full load. Refer to
Graph 1 below for the output voltage at various loads. The output voltage range over entire load range is
48.5V +/- 0.5V. External adjustments of the 48V output are not available.

DC Output Voltage
(4 Rectifiers)
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48.6

48.4
48.2
48.0 A

DC Output Voltage

—&— DC Output V
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25

50
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100

125|150 | 175

200

225

250

275

300

—— DC Output V

49.0

49.0

48.9

48.7

48.6

48.5|48.448.3

48.2

48.1

48.0

48.0

48.0

DC load

3.8 EMO loop

The PDU contains an EMO loop which will shut down the PDU if the loop is broken. When the EMO loop
is broken CB1 is opened. The EMO supply still remains powered up. The EMO connectors on the PDU are
J67,J68, J69 and J70 and are located on the rear of the PDU. A jumper is provided in J70 on all PDU’s since
an external power vault is not always used. When the EMO loop is broken, the 24V EMO voltage to the UVR
on the input breaker is lost resulting in the circuit breaker tripping which shuts down the PDU. The EMO
loop connectors used for J67, J68 and J69 are housing 770024-1 with sockets 1-770008-0. Recommended
mating connector for J67, J68 and J69 is housing 770017-1 with pins 1-770007-0. The EMO loop connector
used for J70 is housing 770027-1 with sockets 1-770008-0 and1-770006-0. Recommended mating connector
for J70 is housing 770020-1 with pins 1-770007-0. Refer to Figure 21 and Table 12 below for details on the

EMO connectors.

Graph 1 — Output V vs. load graph
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Figure 21 — EMO loop connectors

EMO location Connector number Supplied with PDU
Test head J67 No
Support Cabinet J68 No
Chiller ]69 No
External Power Vault J70 Yes

Table 12 — EMO connectors

3.9 Monitor & Control

Monitoring and control of the PDU is accomplished via the interface PCB mounted at the rear of the PDU.
The interface PCB contains test points, alarm LED’s and connections for external alarms and the SMC. The
interface PCB also contains a filter for the 48V DC fan output and connections for the EMO loop. See below
for details on the interface PCB. Refer to Figure 22 for a detailed view of the interface PCB connections on the
rear of the PDU.
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Figure 22 — Interface PCB connections
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3.9.1 SMC Interface J72

The SMC interface connector is J72 on the PDU and is a 25-pin D-sub connector. The pinout is detailed in
Table 13 below. Details provided below for the 48V current monitor, 48V DC enable, and 48V DC power

fault signals.
Pin Number Signal Notes
1 Not-Used
2 Fan Speed Control 1 From J46 pin 4
3 PUMA ID bit Jumper to J72 pin 4
4 Common Jumper to J72 pin 3
5 48V current monitor Output to SMC
6 48V current monitor return Output to SMC
7 Not-Used
8 Not-Used
9 Not-Used
10 Not-Used
11 5V from SMC to PDU Input from SMC
12 Not-Used
13 48V DC Enable Input from SMC
14 Not-Used
15 Not-Used
16 Not-Used
17 Not-Used
18 Not-Used
19 48V DC power fault Output to SMC
20 48V DC power fault return Output to SMC
21 Not-Used
22 Not-Used
23 Not-Used
24 Fan Speed Control 1 return From J46 pin 5
25 48V DC Enable return Input from SMC
Table 13 — ]J72 Pinout
3.9.1.1 48V DC Enable

The 48V DC enable is a signal from the SMC to enable the 48V DC output. With no connections to J72, the
48V DC output will be off. To enable the 48V DC output, a 5V signal must be applied between pin 13
(positive) and pin 25 (negative) on J72. The 5V signal drives the diode side of an optocoupler to enable the
48V DC output. The 48V DC enable must be capable of providing a minimum current of 12mA to enable the
power supplies.
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3.9.1.2 48V DC Power Fault

The 48V DC power fault is a common fault signal for all the 48V power supplies installed in the system. The
fault signals of all the power supplies are tied together so any single fault will generate a 48V DC power fault
signal. The 48V DC power fault will also be generated when no rectifiers are installed. Rectifier good LED’s
are provided for visual indication of a failed power supply. The 48V DC power fault output is the transistor
side of an optocoupler. Maximum recommended current draw through the optocoupler is 3mA. A 48V DC
power fault will be active when the 48V bus is disabled or when any of the power supplies have failed.

3.9.1.3 DC current monitor

The interface PCB provides a DC current monitor signal to the SMC controller. The current monitor signal is
designed to produce 2.7V across a 158 Ohm resistor with a load of 300A. Refer to Graph 2 below showing the
DC current monitor signal for various load conditions.

Current Monitor Signal (4 rectifiers installed)

—&—| mon

Current Monitor (V)

0 25 50 75 100 125 150 175 200 225 250 275 300
DC Load (A)

Graph 2 — Current monitor signal vs. load graph
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3.9.2 LED Indicators & Alarm outputs

LED indicators are provided on the interface PCB for AC available, Main power on, 48V DC on, and power
supply status. LED’s for AC available, Main power on and 48V DC on are also provided on the front of the
PDU. Alarm outputs are also provided for AC available, Main power on and 48V DC on connector J71. Refer
to Figure 22 for a view of the LED indicators and alarm output connector 71 on the rear of the PDU.

3.9.2.1 Alarm output connector J71

The alarm output connector is J71 and is a 9-pin D-sub connector. These alarm outputs can be used for
external LED’s. Refer to Table 14 below for the pinout on J71. The alarm outputs are open collectors as
shown in Figure 23. ILogic level for all alarms is TTL high = Normal, TTL low = Fault. The maximum
recommended current through the transistor is 50mA.

Pin Number Signal
1 AC Available
Not-Used
Main Power On
48V DC On
Not-Used
AC Available return
Not-Used
Main Power On return
48V DC On return
Table 14 — ]J71 Pinout

O[O |N[N|UI[ B |W[IDN

MMBTBBEBALTIK\

Prl N
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PWR_AVAIL_RTN

OV _RTN

Figure 23 — Alarm output (typical for all alarms)

708401 Rev B Page 30 of 38



ULTRAFLEX HD PDU USER MANUAL

3.9.2.2 AC Available

The AC available signal monitors phases B & C of the AC from the input side of circuit breaker CB1. The AC
available LED’s will be illuminated green provided that both EMO breaker CB2 is on and the AC voltage is
above 170 VAC.

WARNING: IF EMO BREAKER IS OFF, THERE WILL BE NO INDICATION
AC IS PRESENT WITHIN THE PDU. WHENEVER WORKING ON THE PDU
ALWAYS FOLLOW LOCK OUT TAG OUT PROCEDURES AND MEASURE
FOR VOLTAGES BEFORE PERFORMING ANY WORK.

3.9.2.3 Main Power On

The Main power on signal monitors phases B & C of the AC on the output side of circuit breaker CB1. The
Main power on LED will be illuminated green provided that both input breaker CB1 is on and the AC voltage
is above 170 VAC.

3.9.2.4 48V DC on
The 48V DC on signal monitors the 48V DC output. The 48V DC on LED will be illuminated green
whenever the 48V DC output voltage is above 44 VDC.

3.9.2.5 Power Supply LED’s

The interface PCB contains LED’s to show the status of the power supplies. When the 48V DC bus is
enabled, all installed power supplies should have their corresponding LED illuminated green. If a power supply
is not installed or failed, the corresponding LED will be off. All power supply LED’s will be off when the 48V
bus is inhibited (off). Refer to Figure 22 for a view of the rectifier good LED’s.

3.9.3 Test Points

Test points are provided on the interface PCB as shown in Figure 22. There is one set of test points for the
24V EMO supply output and one set for the 48V DC output. The test points are protected against short
circuit by re-settable fuses. For all test points, red is positive and black is negative.

3.9.4 Thermostat

A normally closed thermostat is located on the interface PCB which will shut down the PDU due to extreme
temperatures. The thermostat is rated 45°C +/- 5°C and is installed in the positive leg of the 24V EMO power
to the EMO loop. If the temperature reaches the thermostat set-point, the thermostat will open and trip input
breaker CB1 resulting in the shut down the PDU. The thermostat will automatically reset after the temperature
has reached about 35 degrees C, but the PDU will remain off since the input breaker will need to be turned on.
The thermostat should re-set within 1 minute as long as the temperature is 4 degrees below the trip range (trip range
is 40C - 50C). The PDU will not be able to be turned on until the thermostat has reset. As shown in Figure 24,
the thermostat is located on the interface PCB, behind the test points. To check if the thermostat is
open/closed, refer to section 2.1 (item 7) of the Service Manual.
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4.0 System Ratings Summary

4.1 AC Input
Description Rating
. 3 phase delta (3 wire plus ground) or
ACinput 3 phase wye (3 wire plug gnd, neutral not used)
PDU AC Input Range 200/208 VAC
AC frequency 47— 63 Hz
Power Factor >.95
System efficiency > 90%
Max AC input current (@187VAC input full load) 110 A
AC circuit breaker rating 150 A
4.2 AC Distribution
Outlet Number Circuit Breaker Breaker Rating (A) AC type | Voltage (VAC) | Frequency
152/]53 CBS8 5 Single phase 115 47 - 63 Hz
154/]55 CB7 15 Single phase 208-230 47 - 63 Hz
J50/]51/]56/]57 CB6 15 Single phase 208-230 47 - 63 Hz
158 CB4 20 Three phase 208-230 47 - 63 Hz
J59 CB5 25 Three phase 208-230 47 - 63 Hz
J66 CB3 30 Three phase 208-230 47— 63 Hz
4.3 DC Distribution
Output connector Circuit Breaker Breaker Rating (A) Max Current
Bus bars - - 300 A
146 7.5 A (running)
9.5 A (locked rotor)
47 1.75 A (running)
J CB10 15A 2.25 A (locked rotor)
148 1.75 A (running)
2.25 A (locked rotor)
149 -
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4.4 Mechanical Ratings

Description Rating
PDU Dimensions 19”W x 35.5"D x 12.1”H
PDU Weight (including 4 power supplies) 125 Lbs
Individual power supply weight 6 Lbs
4.5 Environmental Ratings
Description Rating
Temperature range (operating) 20C —30C
Temperature range (storage) -40C —85C

Humidity (operating) 30% - 70% non condensing
Humidity (storage) 5% - 95% non condensing
Ambiant Noise 62dBa
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5.2 System Interconnect for rev
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CUSTOMER
AC INPUT
3 PHASE+PE

187-264VAC , 47-63Hz, 1254 WAX
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6.1

6.2

6.3

ULTRAFLEX HD PDU USER MANUAL

6 Vendor Support and Service

Sales Support

All sales support for purchases, proposals, spares, etc. is provided from our
Hackettstown, New Jersey facility. Normal hours of operation are 8:00 a.m. to 5:00
p.m. Monday through Friday. If you should have an urgent requirement for products
or services after these hours, a message may be left with our answering service at (908)
979-0088, and one of our representatives will return your call.

Service for GFS and Customers

Contact 1-900-Teradyne as with any other Teradyne part.

Service Support for GCS

TDI provides 24-hour response to your technical service needs utilizing our infrastructure of offices and
representatives strategically located throughout the United States. Should an emergency arise during normal
business hours, please call (908) 979-0088 and request service or technical assistance.
If you are calling after our normal business hours, please use one of the following technical assistance numbers:
1-888-575-8875
Or when calling internationally
1-973-283-7236
Your call will be returned as soon as possible by one of our technical service technicians.
As stated previously in the General Terms and Conditions, all components of the TDI DC power plant are
warranted to be free of defects in material and workmanship for a period of two (2) years from date of
shipment to the original purchaser. In the unlikely event a component of the TDI DC power plant should fail,
the following procedures should be followed to expedite the repair and/or replacement of the failed module.
1. Contact the authorized TDI repair facility at the address and phone number shown below to obtain a
Return Authorization Number for the failed unit.
TDI - Telecommunication Power Systems Division
RMA#
36 Newburgh Road
Hackettstown, NJ 07840
(908) 979-0088

2. Please have the following information available when you call:

. Description of component including serial no. (If available)

. In service date

. Nature of the failure

3. The TDI authortized factotry representative will determine the method of return/replacement based
upon the information provided.

4. Ship the failed unit back to the designated repair facility per the instructions from the authorized

representative, transportation charges PREPAID.

Components which fail after the warranty period has expired, or which fail due to misuse or abnormal
operating conditions, will be repaired at the purchaset's expense. In such cases, an estimate will be made and
submitted prior to repair. In cases where it is determined that no fault or malfunction exists in the returned
unit, there will be a nominal handling and verification charge.
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7 Revision History

Revision

ECN #

Description of Change

Date

Change By

Checked By

P1

Created Document

08/13/07

rQ

P2

Updated per Teradyne mark-ups
Change to User Manual only
Updated interconnect drawing
Updated front views of PDU to
show new breaker arrangement

11/27/07

FQ

P3

Updated per Teradyne review of
P2.

12/4/07

FQ

P4

Change input breaker and AC input
from 125A to 150A. Added AC
line configurations. Correct typing
& table of contents field.

12/5/07

FQ

P5

Change current monitor signal from
25V to 27V @ 300A. Update
Graph 2 based on data taken from
updated PDU.

1/22/08

FQ

Po

Added internal links, added section

for Service Support — GFS and
customers to contact 1-800-
Teradyne

5/4/08

AO

28901

Update EMO loop information is
3.8, Figures 2, 5 & 21. Update
interconnect drawing for new EMO
loop. Release to rev A.

5/14/08

F.Q.

Changed AC input
200/208 VAC

range to

7.1 Document updates

This document is supplied to Teradyne for complete review. Teradyne can edit this document as needed to
incorporate into their system documentation. TDI will maintain the revision of this document and make

updates agreed between Teradyne and TDI when questions arise about the content or lack thereof.
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