WHLL® Wall Industries, Inc.

PSB500 SERIES

500 Watts

AC/DC Full Brick Power Module
Single Output

Rev C

Size: 4.60in x 2.40in x 0.5in
(116.8mm x 61mm x 12.7mm)

FEATURES

» Operating Input Voltage Range of 90~290VAC or e Over Current, Short Circuit, Over Voltage
130~400VDC and Over Temperature Protection

» Digital Control, Built-In PFC * Negative Logic

o Built-In Soft Start Circuit * Remote ON/OFF and SENSE

e PMBus 1.2 Communication Protocol e Module can be Paralleled

o Full Brick Size with Base Plate o RoHS6 Compliant

e Current Sharing (N<6) e CB, CE, UL Approvals

APPLICATIONS DESCRIPTION
» Servers/Storage The PSB500 series of AC/DC power modules offers up to 500 watts
Equipment of output power in a 4.60” x 2.40” x 0.5 full brick package. This

e Routers/Switches

e Telecommunications
Equipment

o Enterprise Networks

series consists of single outputs models with an operating input
voltage range of 90~290VAC or 130~400VDC. Each model in this
series has digital control, built-in PFC, and remote ON/OFF and
SENSE. Each model has over current, short circuit, over voltage,
and over temperature protection, is RoHS compliant, and has CB,
CE, and UL approvals. Please contact factory for order details.

MODEL SELECTION TABLE

Model Number Input Voltage Range Output Voltage Output Current Efficiency Output Power Ripple & Noise
PSB12S-500 90~290VAC 12vDC 0~42A 91% Max.
PSB28S-500 (130~400VDC) 28VDC 0~18A 92% Max. 500W <1%Vo
PSB48S-500 48VDC 0~10.5A 92.8% Max.
All specifications are based on 25°C, Nominal Input Voltage, and Maximum Output Current unless otherwise noted.
We reserve the right to change specifications based on technological advances.
SPECIFICATION TEST CONDITIONS Min Typ Max Unit
INPUT SPECIFICATIONS
Input Voltage Range AC 90 290 VAC
DC 130 400 vVDC
Rated Input Voltage 100 110/220 240 VAC
Absolute Maximum Input Voltage 315 VAC
Frequency 47 50/60 63 Hz
Input Current Vin=90VAC, 100% Load 8 A
@110VAC 20
Inrush Current @220VAC 40 A
Power Factor Vin=110/220VAC, 25°C, 100% Load 0.95
THD Vin=110/220VAC, 25°C, Pout=500W 10 %
Protection Threshold 74 85
Input Undervoltage Protection Recovery Threshold 90 VAC
Hysteresis 5
Protection Threshold 295 310
Input Overvoltage Protection Recovery Threshold 290 VAC
Hysteresis 5
Input Voltage Precision 25°C, Vin=90~290VAC -10 10 VAC
PROTECTION
Short Circuit Protection Module is not damaged even with long-term short circuits Self-Recovery
Over Current Protection Self-Recovery 105 150 %
12VDC Model 15.5
Over Voltage Protection Latch 28VDC Model 37 \
48VDC Model 59.5
12VDC & 48VDC Models ~ Caseplate 90
. Hysteresis 5 o
Over Temperature Protection® Self-Recovery B It 95 C
28VDC Models asepiate
Hysteresis 5
REMOTE ON/OFF CONTROL
Negative Logic LC.)W LT g o \
High Level 2.4 3.5
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WHLL® Wall Industries, Inc.

Rev C

PSB500 SERIES

500 Watts

AC/DC Full Brick Power Module
Single Output

SPECIFICATIONS

All specifications are based on 25°C, Nominal Input Voltage, and Maximum Output Current unless otherwise noted.

We reserve the right to change specifications based on technological advances.

SPECIFICATION TEST CONDITIONS Min Typ Max Unit
OUTPUT SPECIFICATIONS
Output Voltage See Table
PSB12S-500 11.88 12.12
Voltage Initial Setting PSB28S-500 27.72 28.28 \Y
PSB48S-500 47.52 48.48
Line Regulation Vin=90-290VAC, Max. Output Power 0.3 %Vo
Load Regulation Vin=220VAC, 0-Max. Output Power 0.8 %\Vo
Output capacitor: low ESR aluminum
capacitor (recommended product model: 220 x 6 10000
12VDC Model APXE160ARA221MHAOQ N.CC) .
Boost voltage bulk capacitor: long life
aluminum capacitor (recommended product 390 390 x2
External Load Capacitance model: ELXS451VSN391MR50S NCC) uF
Output Capacitor: low ESR aluminum
capacitor (recommended product model: 470x 3 470 x 11
24VDC & 48VDC Models  CRY-830ELL47IMK25S NCC)
Boost volta+ge bulk capacitor: long life
aluminum capacitor (recommended product 390 390x2
model: ELXS451VSN391MR50S NCC)
PSB12S-500 9.6 13.2
Voltage Adjustment Range (Trim)" | PSB28S-500 20 32 \Y
PSB48S-500 36 55
Regulated Voltage Precision Full Range of VinVourand Ta -3 +3 %
Output Power See Table
110VAC, 25°C 10
No Load Power 220VAC. 25°C 12 W
Output Current® See Table
Ambient Temp: 2-5°C 100 240
12VDC Model Ambient Temp: -40 ~ -5°C 240
Ambient Temp: -5 ~ 85°C 320
. . 28VDC Model Ambient Temp: -25 ~ -5°C 640
Ripple & Noise (Pk-Pk, 20MHZ BW) Ambient Temp: -40 ~ -25°C 640 mV
Ambient Temp: -5 ~ 85°C 550
48VDC Model Ambient Temp: -25 ~ 5°C 800
Ambient Temp: -40 ~ -25°C 800
Standby Power 110/220VAC, 25°C 5 W
Hold-Up Time® Bulk Capacitor: 399pF, Ambient Temp: 25°C, 100% Load from input 10 ms
power outage to 90% Vout
Output Voltage Delay Time From Vi connection to 10% Vour 8 S
. : From 10% Vour to 90% Vour, Ambient Temp: 25°C 100
Output Voltage Rise Time From 10% Vour to 90% Vour, Ambient Temp: -40 ~ -25°C@ 400 mS
Output Voltage Overshoot Full Range of Vin lour and Ambient Temp o) %Vnom
Overshoot Amplitude Recovery Time Vn=110/2230VAC; Current Change Rate: 0.1A/uS 5 %
Load: 25%-50%-25%; 50%-75%-50% 250 uS
Current Sharing Accuracy® -10 +10 %
Remote Sense *S 5 oVout
-S 0.5 \
CB Current sharing pin that needs to be connected to —S 0 355 \
TRIM® 28VDC & 48VDC 0 25 \
Absolute Maximum Voltage to 3.6 v
SCL/SDA/ADDR/CB )
Temperature Coefficient Full Range of Vin lour and Ta -0.02 0.02 %I°C
PROTECTION
Short Circuit Protection Module is not damaged even with long-term short circuits Self-Recovery
Over Current Protection Self-Recovery 105 150 %
12VDC Model 15.5
Over Voltage Protection Latch 28VDC Model 37 \Y
48VDC Model 59.5
12VDC & 48VDC Models E'asfp'at.e 950
Over Temperature Protection” Self-Recovery Bys erle SIS 95 °C
28VDC Models aseplate
Hysteresis 5
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WHLL® Wall Industries, Inc.

SPECIFICATIONS

Rev C

PSB500 SERIES

500 Watts

AC/DC Full Brick Power Module
Single Output

We reserve the right to change specifications based on technological advances.

All specifications are based on 25°C, Nominal Input Voltage, and Maximum Output Current unless otherwise noted.

SPECIFICATION TEST CONDITIONS Min Typ Max Unit
ENVIRONMENTAL SPECIFICATIONS
Operating Temperature -40 85 °C
Storage Temperature -55 125 °C
Altitude® 0 5000 m
Baseplate Temperature Conduction Cooled -40 90 °C
Operating and Storage Humidity Non-Condensing 10 95 %RH
Telcordia SR332 Method 1 Case 3, Normal Input/Rated Output, 80%
bATEL Load, Baseplate Temp: 25°C LA o
GENERAL SPECIFICATIONS
o @110VAC, 42A, 25°C 87 88
12VDC Model 100% Load  @250VAC. 42A. 25°C 89.5 91
50% Load @110VAC, 21A, 25°C 87 88
@220VAC, 21A, 25°C 89 91
@110VAC, 18A, 25°C 88 89
100% Load
- 220VAC, 18A, 25°C 91 92
Efficiency 28VDC Model - %11 VA, o o AN %2 %
oLoa @220VAC, 9A, 25°C 90 92
o @110VAC, 10.5A, 25°C 87 90.2
48VDC Model 100% Load " &220VAC, 10.5A, 25°C 90 92.8
50% Load @110VAC, 5.25A, 25°C 87 9.1
@220VAC, 5.25A, 25°C 90 92.1
AUX Auxiliary power output. Its output current is less than 20mA 10 14 V
Impulse Current DM/CM:5kA
Input to Output Insulation Voltage 4242
Reinforced Insulation ' Input to Baseplate Insulation Voltage 3535 VDC
Insulation Characteristics Output to Baseplate Insulation Voltage 707
Input to Output Resistance 10
Insulation Resistance Input to Baseplate Resistance 10 MQ
Output to Baseplate Resistance 10

PMBus Communication

Input Voltage/Power;
Input Fault Alarm;
Output Voltage;
Output OVP/OCP Alarm;
Module Information
Base Plate Temperature;
Software Switch Module;

Dimensions (L x W x H)

OTP Alarm
Absolute Maximum Number of 2 PCS
Models for Parallel Operation
PHYSICAL SPECIFICATIONS
Weight 6.700z (190g)
4.60in x 2.40in x 0.5in

(116.8mm x 61mm x 12.7mm)

SAFETY CHARACTERISTICS
Al Models UL60950-1®), EN60950-1, IEC 60950-1
Safety Approvals TUV, CE, & UL
28VDC & 48VDC Models C22.2 No. 60950-1
Surge DC/CM: 6kV

w N

Certified to 4000m

©oNOOA

This product is Listed to applicable standards and requirements by UL.
*Due to advances in technology, specifications subject to change without notice.

1. The output voltage can be adjusted by 12C or the Trim pin. Preferentially use the Trim pin for output voltage adjustment.
Oscilloscope Bandwidth: 20MHz; Ripple and Noise depends on the environment temperature and external filter circuit. Reference technical manual.
Output Capacitor of 12VDC Models: 220uF x 6

Output Capacitor of 28VDC & 48VDC Models: 470uF x 3
When the temperature is below -25°C, there is no requirement on the output voltage rise waveform.
The output power of each module must be greater than 200W. The voltage difference between modules connected in parallel should be less than 5%
Needs to be connected to -S if output voltage adjustment is required.

The over temperature protection threshold is obtained by measuring the temperature of the middle of the baseplate.
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PSB500 SERIES
500 Watts

m‘ ‘ ° RevC AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output

MECHANICAL DRAWINGS
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Bottom View
z NOTES:
— = 1. All dimensions: in mm [in].
E Tolerances: x.x£0.5mm [x.xx+0.02in], x.xx£0.25mm [x.xxx+0.010in]
ey unless otherwise specified.
£ ' 2. Pin 1-6: 1.00+0.05mm [0.039+0.001in.]
AT 3. Pin 7-8: 2.00+0.05mm [0.079+0.001in]
PIN DEFINITION
Pin Number Name Function
1 AC1
> AC2 AC Input
3 SP Surge Protection
4 R External Resistor for Inrush Current Protection
5 +BC Boost Output Voltage (+)
6 -BC Boost Output Voltage (-)
7 +VOUT +DC Output
8 -VOUT -DC Output
9 +S Remote Sense (+)
10 -S Remote Sense (-)
11 COM Common Ground
12 AUX Auxiliary Power Supply (12V0.2A, to the COM)
13 CB Current Balance for Parallel Operation
Enable signal or AC loss signal (OC), Function reuse:
14 ENA 1. Output voltage OK indicating pin, when output voltage exceeds a threshold, the pin is in the
state of low resistance
2. AC input OK indicating pin, when the AC Vin is powered off, the pin is in a high impedance state
15 SDA PMBus Serial Data Line
16 SCL PMBus Serial Clock Line
17 ALERT PMBus Alert
18 CNT ON/OFF Control (Output Side) (Negative Logic)
19 12VDC NC -
28VDC & 48VDC | TRIM Adjustment of Output Voltage
20 ADDR Module Address (An External Resistor to the COM)

Wall Industries, Inc. ¢ Tel: 603-778-2300 * Toll Free: 888-597-9255 «
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PSB500 SERIES

o Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
CHARACTERISTIC CURVES
Conditions: Ambient Temp: 25°C unless otherwise specified
12VDC Model Efficiency 12VDC Model Power Dissipation
95 an
an 80
a5 E 70
g g =]
. 80 }“E' 0
2 —_— ® a0
;E 75 —— 250 Vin | 2
i — -220Vin L . ——200vin
70 —==-110Vin | 5 = — —=20Vin
) o ====110Vin
65 a0 Vin | | 10 40 vin
a . .
&0 n 42 B4 128 168 210 252 204 338 378 420
42 84 128 168 210 252 284 336 378 420
Load current (&) Load current (A)
12VDC Model Output Voltage vs. Output Current 12VDC Model Thermal Derating Curve
Max, Power 500W 120
Limit Power S50W —_
2 ;f;.wo..-----...
s 7
o g
& T 50
5 g
= = 40
= 2
-'g' © 20 —=-12 v output [T
o 0 T T T T T T T T T T T T
25 30 35 40 45 50 55 60 65 7D 75 &0 85 90 ©5
42 45.8._ Baseplate temperature (*C)
Output current (A)
Vin=110/220V, Ambient Temperature=85°C
28VDC Model Efficiency 28VDC Model Power Dissipation
95 .
%0 70 =200 vin|
as g w0 [ —-220Vin
£ / € 5 | ====110Vin |
T a0 |4 = ——30Vin
2 o % 40
:3 75 —— 290 Vin a
b — =220 Vin 5
0 ———=110 Vin | E >
e —0Vin || )
o . . . .
(4] : 18 368 54 72 S0 108 126 144 162 180
18 36 54 72 00 108 125 144 182 130
Load current (A) Load current (A)
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WHLL® Wall Industries, Inc.

Rev C

PSB500 SERIES

500 Watts

AC/DC Full Brick Power Module
Single Output

Output voltage (V)

28VDC Model Output Voltage vs. Output Current

32 Max. Power S00W
28 'K(Limit Power 550W
. -

20 il

5617218 21 23
Output current (A)

Cutput Power Percent (%)

28VDC Model Thermal Derating Curve

120
100

80 |

.

=]

40

25 ——32W CQutput| | |

—=28 W Qutpul
0

25 30 35 40 45 50 55 B0 65 70 V5 80 ES 90 85

Baseplate tamparature ["C)

Vin=110/220V, Ambient Temperature=85°C

48VDC Model Efficiency

48VDC Model Power Dissipation

100 70
95 — 50
e ees==enD 5.
G / S
. “6’ a0
g2 ao — 1
2 —— 280 Vin o0
5 — -220Vin[] g o ——290Vin
-0 —===110 Vin LI % /.-- — — =220 Vin
——20 Vin o g ====110 Vin
85 : —— 20 Vin
a
60 : : : 105 210 3.15 420 525 630 735 B40 945 10.50
105 210 315 420 525 630 735 840 045 1050
Load current (&) Load current {A)
48VDC Model Output Voltage vs. Output Current 48VDC Model Thermal Derating Curve
[
55 Max. Power S00W 120
. L B O ———— imit Power S50W = £
Q‘ F g =
— 42 ! = -\\\’
= 36 § w
[
S g N
s § e
S S
2 s
3 p= —
& a ——55Voutput| |
C:} —#-48 V Output
0 ! ! !
i - 25 30 35 40 45 50 55 60 ©5 70 75 80 B 90 95
9.110105 12113 Baseplate temperature (°C)
Qutput current (A)
Vin=110/220V, Ambient Temperature=85°C
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PSB500 SERIES

o Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc.

Single Output

TYPICAL WAVEFORMS

12VDC Models

2 L1 L2 AC 5
o s VOV, S *vout Y
S o & csfordord] cxderdod le“" F1, F2: 15A, 250VAC _ o
I L == == T T TTT C1, C3: The 1uF/275VAC film capacitor is recommended
3 ouT C2: The 0.68uF/275VAC film capacitor is recommended
R 3 s B C4, C5: The 1.5uF/450V film capacitor is recommended
o 'AARS YY" Acz e C6, C7: The 390uF/450V long life aluminum electrolytic
F gy capacitor is recommended.
o oo =) C8: The 2200pF capacitor is recommended
o C9, C10, C11, C12, C13, C14: The 220uF/16V low ESR
bt A aluminum electrolytic capacitor is recommended
R BC B L1, L2: 6mH
m R1, R2, R3, R4: 100kQ/0.25 W resistor
IS S o R5: Cement resistor 75Q/5W
=l /Jy RT1: Negative temperature coefficient (NTC) resistor 1Q
sa D1: 1kV/3A

NOTE: Points A and B, which are used for testing the output
Test Setup Diagram voltage ripple, must be 25mm (0.98in) away from the Vout (+)
pin and the Vout (-) pin, respectively.

12VDC Model Output Voltage Ripple 12VDC Output Voltage Ripple
o e s s mEm e I LY | mEw
Vout
e, A [T e 1o wawn oy e A (L AR iomade WAL TR
- - e, H“I - - S -.ml
For points A and B in the test set-up diagram. For points A and B in the test set-up diagram

Vin=110VAC, Vout=12V, lout=42A Vin=220VAC, Vout=12V, lout=42A

Conditions: Ambient Temp.=25°C unless otherwise specified

12VDC Model Startup from On/Off 12VDC Model Startup from On/Off 12VDC Model Shutdown from On/Off
i 0 v ] T | s || i s | e o e e wEe e L e Pl end ] “mw
f /4--— &
o : | 4 =
Vo
On/Off On/Off
Onf/Off
2= == SR i B EEE == EE == e
Vin=110VAC, 100% load Vin=110VAC, 100% load Vin=110VAC, 100% Load
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PSB500 SERIES

. Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc.

Single Output
12VDC Model Shutdown from On/Off 12VDC Model Startup from On/Off 12VDC Model Startup from On/Off
o B | o T | Daste | o | e | e | vioe | e e | e () w Em T """""’"“"‘"“"'“""-"""""'"""“- R | s '.....u...._....‘..mm..l--- L Ll
Vo ! Vm- . :Vm .
. On.;Off OrHOI.T
On/Off ! }
Vin=110VAC, 100% Load Vin=220VAC, 100% Load Vin=220VAC, 100% Load
12VDC Model Shutdown from On/Off 12VDC Model Shutdown from On/Off 12VDC Model Startup by Power-On
'-hww-hlm-”o--—----nm-?m-ll : mEm | 0 o el s o, PP e, v oo n _wEe ‘-n--wm-n-‘ln-—o--—----n--mm-tﬂ kl'l
= e
- 4
14
| onfoff
I Oonfoff
Vin=220VAC, 100% Load Vin=220VAC, 100% Load Vin=110VAC, 100% Load
12VDC Model Startup by Power-On 12VDC Model Shutdown by Power-Off 12VDC Model Shutdown by Power-Off
= e e o o | | v e D e """"""‘""'"’““'"_'"""","."- Ll T R o v s s i el dlnd. wE.
i _ 1\ T
| o v 4 Vg 4
l’.'.u*»'.'!H.-l“".'.“!'.’“E”..“.'E:f.
il | |-| i il Vin Vin
IRTEIRIRIRIRIE --||:I':I‘|:.iill-.I | | --\.‘.‘I: r"l:'l- TR R .il‘l.:::ll i
ARARARARR R R AR RRRRAAR Y TR
Vin=110VAC, 100% Load Vin=110VAC, 100% Loa;j Vin=110VAC, 100% Load
12VDC Model Startup by Power-On 12VDC Model Startup by Power-On 12VDC Model Shutdown by Power Off
a..._m.-.:r....e..._.._-.ﬁ..'.._..l...- “E. B R L e el . | o N} P bt v | e T | Dnse e | s | | | e e | e | e e K]
~ | = \
s J . 4 Ve 4
i | L "”:.“III"':I".I“|".
| HALI
Tm i ‘I:I |I|‘
RRRRARANAR
Vin=220VAC, 100% Vin= 220VAC, 100% Load Vin=220VAC, 100% Load )
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PSB500 SERIES

o Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
12VDC Model Shutdown by Power-Off 12VDC Model Output Voltage Dynamic 12VDC Model Output Voltage Dynamic
Response Response
v ] | ], | ] s e wEm et s T e mEe e s o o e | e v s e mwEm
. Vo Vo
- 'IL | e r l | p—
4 | ¥
Vo
r d e —
B ] R | § |
': | i ' |
Vin lot | | m———
. o ———
- 3
e = == L= =T o | == =T o
o i S Vin=110VAC, load: 50%-25%-50% Vin=110VAC, load: 75%-50%-75%
Vin=220VAC, 100% Load di/dt=0.1A/us di/dt=0.1A/us
12VDC Model Output Voltage Dynamic Response 12VDC Output Voltage Dynamic Response
'nh“wwl'-'vmr'mrl_wm-wvu:.lm.ﬂm' Iu." ‘nhwcm)l-lﬂlmml_nu-wwa—.ﬂ‘- u-?
Vnul IF \f"u.r. |‘| 1
ey O — " TSRt
) r—-
V
S | ._-_
iI | |M III I|
Lot | { ]
————
b -
SI LE == SE LI == o
Vin=220VAC, load: 50%-25%-50% di/dt=0.1A/us Vin=220VAC, load: 75%-50%-75% di/dt=0.1A/us
28VDC Model
2z 4 01_._ 02== C:i:= -Lcn lcs = Gh mlmcl F1: 15A, 250VAC
mE our T T C1, C3: The 1uF/275VAC film capacitor is recommended
R4 3 sl B C2: The 0.68uF/275VAC film capacitor is recommended
] YY"y Y acz TRl C4, C5, C6: The 470uF/63V low ESR aluminum electrolytic
ALERT capacitor is recommended
. vl = C7, C8: The 1.5uF/56V film capacitor is recommended.
o C8: The 2200pF capacitor is recommended
o e C9: The 390uF/450V long life (5000h) aluminum electrolytic
P capacitor is recommended
T C10: The 2200pF capacitor is recommended
RTI 2“1 L1,L2: 3.5 mH
s e fen /J, R1, R2, R3, R4: 100kQ/0.25 W resistor
i€ R5: Cement resistor 75Q/5W
= RT1: Negative temperature coefficient (NTC) resistor 1Q
Test Setup Diagram D1: 1kV/3A
NOTE: Points A and B, which are used for testing the output
voltage ripple, must be 25mm (0.98in) away from the Vout (+)
pin and the Vout (-) pin, respectively.
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PSB500 SERIES

R Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc.

Single Output

28VDC Model Output Voltage Ripple 28VDC Output Voltage Ripple

o v s | | | o | | v | wEm s v i | .| | | s | - mw

F Vou Vou

-—— e e o b _——— e FEse e
I i

For points A and B in the test set-up diagrém. For points A and B in the test set-up diagram
Vin=110VAC, Vout=28V, lout=18A Vin=220VAC, Vout=28V, lout=18A

Conditions: Ambient Temp.=25°C unless otherwise specified

28VDC Model Startup from On/Off 28VDC Model Startup from On/Off 28VDC Model Shutdown from On/Off
w‘-uum-u\_;m—»mmm—mmwﬂ ™ EE e |t | s | | s | s | | | e | e | s | e () ™ Em e ""'"m"'_”’-"-'“'m":'“- mEm
;' Vout
le
e i e e 2 e i il
e
on/off Onfoff
Onfoff
Vin=110VAC, 100% load Vin=110VAC, 100% load Vin=110VAC, 100% Load
28VDC Model Shutdown from On/Off 28VDC Model Startup from On/Off 28VDC Model Startup from On/Off
o i | [ s i o s e s wEw ».:--...m-,-‘_.m-.--.:--a-m_.-n mEm e i o e ) wEe
; : -
i Vo \ [ Vol
OnfOff
OnfOff i
s mian o : ; 3
Vin=110VAC, 100% Load Vin=220VAC, 100% Load ' Vin=220VAC, 100% Load
28VDC Model Shutdown from On/Off 28VDC Model Shutdown from On/Off 28VDC Model Startup by Power-On
| | b e s | || s | s | s | e wEw i ) e o D wEwe s | | | v e || e s | s | e [ -mw
e
Va Ve _‘
| Vo |
> | N T ————— b + A ;
B :
onjoff { Vin
i onfoff |
Vin=220VAC, 100% Load ' Vin=220VAC, 100% Load Vin=110VAC, 100% Load
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PSB500 SERIES

R Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc.

Single Output
28VDC Model Startup by Power-On 28VDC Model Shutdown by Power-Off 28VDC Model Shutdown by Power-Off
o | ] s | g | e o | e | o | | e | o | s ~Em |t v | g | [ | s |t | s | s | s - ot et | i | | e | | s | e | | i | | o | () e L
Il - -
Ve Vo '1|
> -—-—-———-—— e : . } Il————---n-----—
IMI”IIIH ”\ ||H[|H| UILHH\UI “lml|||||| “
| | " 1|||‘JH\|IM l-l?' w \/\/
INARARR AR ‘u'hl‘u | IU RARARY AR el ;

Vin=110VAC, 100% Load Vin=110VAC, 100% Loéd Vin=110VAC, 100% Load
28VDC Model Startup by Power-On 28VDC Model Startup by Power-On 28VDC Model Shutdown by Power Off
uuuuuuuuuuuuuuuuuu n L L] 2 10 e e e e e - mr ) o i ™ Ee

{

| Il

Vor | Viu
|V i

% ;-: BAL RN AN R R R A AR | ‘h |u\|||‘.|l \U‘ I-”-I.Il.‘jl:mllll Il'l"\“ |‘\

:-f","\.:i“: d““"'” “““H A [n.lllh..lm..||..|\H Inlh.lndHu..
Vin=220VAC, 100% Vin= 220VAC, 100% Load Vin=220VAC, 100% Load
28VDC Model Output Voltage Dynamic 28VDC Model Output Voltage Dynamic
28VDC Model Shutdown by Power-Off Response Response
| | | | s | s | | | | | s | s | s ™ . | | || e | ot | o | | i | | s | e - SR e ] o el i ol L
|
. ll
i V'n
i F
e e Vin=110VAC, load: 50%-25%-50% Vin=110VAC, load: 75%-50%-75%
Vin=220VAC, 100% Load di/dt=0.1A/us di/dt=0.1A/us
28VDC Model Output Voltage Dynamic Response 28VDC Output Voltage Dynamic Response
e e | v e s e O -,
ot ‘ :
S ———
Vin=220VAC, load: 50%-25%-50% di/dt=0.1A/us Vin=220VAC, load: 75%-50%-75% di/dt=0.1A/us
10/23/2019 Wall Industries, Inc. « Tel: 603-778-2300 ¢ Toll Free: 888-597-9255
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PSB500 SERIES

° Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
48VDC Model
iy L1 L2 At bt
o YV, Y, “vout AN
iF: °‘l “1 “L o s Lo [uw F1: 158, 250vAC
EEY 3 T T T C1, C2, C3: The 1uF/275VAC film capacitor is recommended
m:. T ""_’E';” B C4, C5, C6: The 470uF/63V low ESR aluminum electrolytic
i Yy [Yyyy Az TRIM capacitor is recommended
' ALESE C7, C8: The 1.5uF/450V film capacitor is recommended.
£ C8: The 2200pF capacitor is recommended
se o C9: The 390uF/450V long life (5000h) aluminum electrolytic
SoA capacitor is recommended
AV ADDR C10: The 2200pF capacitor is recommended
" i ""“' B L1: Common-mode inductor (single phase, 3.5mH)
— ¥V L2: Common-mode inductor (single phase, 5-12mH)

RTI

Test Setup Diagram

48VDC Model Output Voltage Ripple

DR Tl L T ey ey e p——— | ("N &

RS %_‘__IZJ ci0 J7

Vo

Frp—— e B e

For points A and B in the test set-up diagram.
Vin=110VAC, Vout=48V, lout=10.5A

R1, R2, R3, R4: 100kQ/0.25 W resistor

R5: Cement resistor 75Q/5W

RT1: Negative temperature coefficient (NTC) resistor 1Q
D1: 1kV/3A

NOTE: Points A and B, which are used for testing the output
voltage ripple, must be 25mm (0.98in) away from the Vout (+)
pin and the Vout (-) pin, respectively.

48VDC Output Voltage Ripple

e | | s
v

| P || i | g | v | sy

Vour

e S [Tt

For points A and B in the test set-up diagram
Vin=220VAC, Vout=48V, lout=10.5A

Conditions: Ambient Temp.=25°C unless otherwise specified
48VDC Model Startup from On/Off

|0 i i i e e i i s e e mEe

Onfoft

3 e
- e

FE

Vin=110VAC, 100% load

48VDC Model Startup from On/Off 48VDC Model Shutdown from On/Off
o | i i | | i o | e st | s Y - | | | | | e [ e e | i o -E.
Vou
on/oft
Onfoff
k B e o
Vin=110VAC, 100% load Vin=110VAC, 100% Load

10/23/2019
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PSB500 SERIES

. Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc. i

Single Output
48VDC Model Shutdown from On/Off 48VDC Model Startup from On/Off 48VDC Model Startup from On/Off
| i e i | e i o e B - .. ......._.._..,...‘........._...__._:...,.:. - ™ me ......_.._..-..’n....\.-._..__'.a_-._._.... - Em.
il G
o \
f- on/oft
| OnfOff L |
Vin=110VAC, 100% Load ' Vin=220VAC, 100% Load - Vin=220VAC, 100% Load
48VDC Model Shutdown from On/Off 48VDC Model Shutdown from On/Off 48VDC Model Startup by Power-On
R e R e P E e ~ .- T W e i e ik s B wE. o o e e ki e B -mw
Vou Vm. |
Il L vll'l
Ml AU
(D
Vin=220VAC, 100% Load Vin=220VAC, 100% Load Vin=110VAC, 100% Load .
48VDC Model Startup by Power-On 48VDC Model Shutdown by Power-Off 48VDC Model Shutdown by Power-Off
= i oo e e e e [ L] - |- .\.n.._.._.....‘......\...._..__..v._.‘..,.._... fp—— ......_.._.....'.....,.\..._..__._-...,..-.‘_. -m.
" \
o Vet 4
s am——— in b

Np\«’”\nfw\nr\lf_n
VRVAVRVRVEVAVAVRVAY

- e 3 i T P T——r——
-

Vin=110VAC, 100% Load Vin=110VAC, 100% Load Vin=110VAC, 100% Load '
48VDC Model Startup by Power-On 48VDC Model Startup by Power-On 48VDC Model Shutdown by Power Off
*"""'"'—"‘"""""“"—"—-“"—"'“"—"‘. ™ |- o o s s e e s | e e D Ly L] [0 o | o o o] o [ o e L]
[ |
[ Vi \
| Vo
bl S -
B2 T R =on oo S i i R
Vin=220VAC, 100% N Vin= 220VAC, 100% Load Vin=220VAC, 100% Load
10/23/2019 Wall Industries, Inc. « Tel: 603-778-2300 ¢ Toll Free: 888-597-9255
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PSB500 SERIES

o Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
48VDC Model Shutdown by Power-Off 48VDC Model Output Voltage Dynamic 48VDC Model Output Voltage Dynamic
Response Response
| | | v | g | oy | v | s | | | i | g | -! ™ |- o v ] ] o i I h-? D L L e e e - | u-.'
Vi Vou

T e [er=a— e —

D [
. ot ety

et
- [y F T [y M. il -' tosim

e . Vin=110VAC, load: 50%-25%-50% Vin=110VAC, load: 75%-50%-75%
Vin=220VAC, 100% Load di/dt=0.1A/pys di/dt=0.1A/us
48VDC Model Output Voltage Dynamic Response 48VDC Output Voltage Dynamic Response
P | | e s | o o | v | s | v | s | o | e | i e [ n.-.' P 8 | o a1 v | o | s | v | o | e | | | [ LA
VOU‘ o Valt
ot
Ial
ST T ST TR e
Vin=220VAC, load: 50%-25%-50% di/dt=0.1A/us Vin=220VAC, load: 75%-50%-75% di/dt=0.1A/us

TYPICAL APPLICATION CIRCUIT

12VDC Model
R1, R2, R3, R4: 0.25W, 100kQ
e iy L " = R5: Cement resistor, 5W, 75Q
o S IV 7 e F1, F2: 15A, 250VAC
o ol = =003 == i3 k |.-.__.|;_:-r__:-.-;__:-e__::::f":7' L
o w"'_r" p— =m0E =07 Ll TTTTTT ,@ —| L1, L2: 6mH
==cH mmco| suoos Vo C1, C2: Ceramic capacitor, 1nF, 250V
" e ;L'.* C3, C7: Film capacitor, 1uF, 275VAC
F2 ALERT C4, C5: 2.2nF, 250V
l . i - C6: Film capacitor, 0.68uF, 275VAC
g o C8, C9: Film capacitor, 1.5uF, 450V
[ g | % C10, C11: Long life (5000h) aluminum
o L m - electrolytic capacitor, 390uF, 450V
Wl m.:is e (recommended product model:
& el > ELXS451VSN391MR50S NCC)
[t} C12: 2200pF
e C13, C14: 220nF, 1kV
. o o C15, C16, C17, C18, C19, C20: Low ESR
Typcial Application Circuit aluminum electrolytic capacitor, 220uF, 16V
(recommended product model:
Notes: APXE160ARA221MHAO0G NCC)
1. C10, C11, C15, C16, C17, C18, C19, C20: When the temperature is lower than -25°C, C21, C22: 22nF, 1kV
recommended capacitance should be doubled. C23, C24: Ceramic capacitor, 4.7nF, 250V
2. When selecting an output capacitor, consider not only the ripple voltage but aslo the ripple C25, C26: Ceramic capacitor, 1nF, 250V
current to prevent risks caused by using a capacitor outside its specificationa. A '-shaped filter
circuit can be used to reduce the ripple current of an output capacitor. D1: 1kV, 3A
RT: NTC resistor 1Q
10/23/2019 Wall Industries, Inc. « Tel: 603-778-2300 ¢ Toll Free: 888-597-9255
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PSB500 SERIES

o Rev C 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc.

Single Output

28VDC Model
F Lt L2 A1 +5
o Laiat LS wour - R1, R2, R3, R4: 0.25W, 100kQ
"ol ot For " 1.1 F1: 15A, 250VAC
“iL L e =c7 0 [ At Siekice N L2 3
rag cel -J T b L1, L2: 3.5mH
T =L 5 i vour C1, C2: Ceramic capacitor, 1nF, 250V
Ra A A - TRIM C3, C7: Film capacitor, 1uF, 275VAC
- C4, C5: 10nF, 250VAC
. C6: Film capacitor, 0.68pF, 275VAC
—15F h C8, C9: Film capacitor, 1.5uF, 450V
Yo 504 C10: Long life (5000h) aluminum electrolytic
lo . . A00R | capacitor, 390uF, 450V (recommended product
i Lw—F model: ELXS451VSN391MR50S NCC)
it ] C11: 2200pG
RE% co | 11 ,J, C12, C13: 100nF, 1kV
i€ C14, C15, C16: Low ESR aluminum electrolytic
) o o capacitor, 470uF, 63V (recommended product
Typcial Application Circuit model: EKY-630ELL471MK25S NCC)
C17, C18: 1nF, 250V

Notes:
1. C10, C14, C15, C16: When the temperature is lower than -25°C, recommended capacitance D1: 1kV, 3A
should be doubled. _ _ _ _ R5: Cement resistor, 5W, 75Q
2. When selecting an output capacitor, consider not only .the.rlpple v.olltag.e but aslo the rlpp[e RT1: NTC resistor 10Q
current to prevent risks caused by using a capacitor outside its specificationa. A '-shaped filter
circuit can be used to reduce the ripple current of an output capacitor.

48VDC Model

" EC'-. e C4 ==C23 ==C25 FOI |os)e 2+ ©2 R1, R2, R3, R4: 025W, 1kQ
rag derslerglerrlerslergle a : .
ek =L cs) 2| S=c2 -VO:;-' , P2l )
's28a! 2288 Ac2 15
F2 ALERT L1, L2: 6mH
l — s %’?‘i’? C1, C2: Ceramic capacitor, 1nF, 250V
o cou - C3, C7: Film capacitor, 1uF, 275VAC
lo *r}g_ﬁ; C4, C5: 2.2nF, 250V
pi L H— C6: Film capacitor, 0.68uF, 275VAC
[T e S C8, C9: Film capacitor, 1.5uF, 450V
g o fci €10, C11: Long life (5000h) aluminum
B electrolytic capacitor, 390uF, 16V
e (recommended product model:

APXE160ARA221MHAOG NCC)
C21, C22: 22nF, 1kV

C23, C24: Ceramic capacitor, 4.7nF, 250V
Notes: ) C25, C26: Ceramic capacitor, 1nF, 250V
1. C10, C11, C15, C16, C17, C18, C19, C20: When the temperature is lower than -25°C, the
recommended capacitance should be doubled. D1: 1kV, 3A

2. When selecting an output capacitor, consider not only the ripple voltage but also the ripple RT1: NTC resistor 10
current to prevent risks caused by using a capacitor outside its specifications. A I'-shaped filter ’
circuit can be used to reduce the ripple current on an output capacitor.

Typcial Application Circuit

10/23/2019 Wall !nqustrles, Inp. . TeIE 603-778—230Q Toll Free: 8@8-59?—9255 . Page 15 of 25
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WHLL® Wall Industries, Inc.

Rev C

PSB500 SERIES
500 Watts

AC/DC Full Brick Power Module

Single Output

REMOTE SENSE

This function is used to compensate for voltage drops on Rw, which indicates the line impedance between the output and the load. +S, -S, Vour (+), and

Vour (-) should meet the following requirements:

[Vour (+) = (+S)] = 5% Vour
[(-S) — Vour (-)] £ 0.5V

Vour is the rated output voltage:

12VDC Model: 11.4V < [Vour (+) - Vour (-)] < 12.6V
28VDC Model: 20V < [Vour (+) - Vour (-)] = 32V
48VDC Model: 36V < [Vour (+) — Vour (-)] <55V

o AC1

o AC2

Vou () © ‘\fR‘\:v
+$ o
NC © [] Load
.S ©
Vol o AW
o o o "

Configuration Diagram for Remote Sense

If the remote sense function is not required, +S should be connected to Vour (+) and -S should be connected to Vour (-).

OUTPUT VOLTAGE TRIM

Trim Up

The output voltage can be increased by connecting an external resistor

between the Trim pin and the +S pin.

28VDC & 48VDC Models

Output voltage can be adjusted within the trim range by using the Trim pin.

:I Load

Configuration Diagram for Trim Up

28VDC Model: Relationship between Ry, and Vour:
26550 x VOUT

Vo () ©

o AC1 ot
+s ©

? Rup

© AC2 Trim ©
o sp S o
Vout[-) @

R +BC -BC

[+] [+] [+]

Trim Down

The output voltage can be decreased by connecting an external resistor

between the Trim pin and the -S pin.

[]Load

Vout(*) ©
o AC1
+8S ©
o AC2 Trim ©—
% Rdmm
S o
o SP
Vou(-) ©
R +BC -BC
o] o e}

Configuration Diagram for Trim Down

28VDC Model: Relationship between Ryown and Vour:

Re™ ~Vour-28 3300 Roow= —25g e -3300(0)

48VDC Model: Relationship between Ry, and Vour: 48VDC Model: Relationship between Ryownand Vour:
Ry % -3300(Q) Reown= % -3300(Q)

Note:

1. If the Trim pin is not used, it should be left open.

2. When output voltage adjustment is used, ensure that the output voltage is within the required range; otherwise the protection function will be activated.
3. Ensure that the actual output power does not exceed the maximum output power when raising the voltage.

10/23/2019
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PSB500 SERIES

o Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
ENABLE (ENA)
12VDC Model
The Enable signal indicates that the output voltage of the module is normal and can supply power AUX O
to the load (maximum sink current is 10mA and maximum applied voltage is 75V). When the output
voltage exceeds 8V at startup, ENA is in low resistance state. When the output voltage drops below 10 kQ
6V or input power fails, ENA is in high resistance state. The logic of Enable is as follows:
PSB12S-500
Logic Enable ENA Output Voltage w
Negative Logic High Resistance | <6V or input fault, input power failure
9 9 Low Resistance >8V
ENA O
The Enable signal is pulled up to the AUX by a 10kQ external resistor, indicted by an LED.

Recommended circuit diagram of Enable

28VDC Model

The Enable signal indicates that the output voltage of the module is normal and can supply power
to the load (maximum sink current is 10mA and maximum applied voltage is 75V). When the output
voltage exceeds 15V at startup, ENA is in low resistance state. When the output voltage drops
bellows 13V or input power fails, ENA is in high resistance state. The logic of Enable is as follows:

Logic Enable ENA Output Voltage
Negative Logic High Resistance | <13V or input fault, input power failure
9 9 Low Resistance >15V

The Enable signal is pulled up to the AUX by a 10kQ external resistor, indicated by an LED.

AUX O

PSB28S-500

ENA ©1

10 kQ

Recommended circuit diagram of Enable

48VDC Model

The Enable signal indicates that the output voltage of the module is normal and can supply power
to the load (maximum sink current is 10mA and maximum applied voltage is 75V). When the output
voltage exceeds 30V at startup. ENA is in low resistance state. When the output voltage drops
below 28V or input power fails, ENA is in high resistance state. The logic of Enable is as follows:

Logic Enable ENA Output Voltage
Negative Logic High Resistance <28V or input fault, input power failure
Low Resistance >30V

The Enable signal is pulled up to the AUX by a 10kQ external resistor, indicated by an LED.

AUX O

PSB48S5-500

ENA O

10 kQ

Recommended circuit diagram of Enable

CNT (ON/OFF)

The CNT (On/Off) pin provides the remote control function without turning the input power supply
on or off. When the remote control function is not required, short-circuit CNT and COM. The logic of
On/Off is as follows:

Logic Enable On/Off Output
Negative Logic Low Level On
9 9 High Level or Left Open Off

CNT o

COM g

Configuration diagram of CNT (On/Off) signal

10/23/2019
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PSB500 SERIES
500 Watts

m‘ ‘ ° RevC AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output

AUXILIARY POWER SUPPLY (AUX)

The AUX pin supplies auxiliary power to an external circuit with a typical output voltage of 12V. Be careful not to short-circuit the pin and other pins on
the module; otherwise the module will be damaged. Do not connect the AUX pin if power supply to an external circuit is not required.

PARALLEL OPERATION (CB)

When several modules are used in parallel, an output current can be equally drawn from each module by connecting the CB pins of all modules. A
maximum of two modules can be connected in parallel is equal to or less than 90% of the power of two fully loaded modules.

12VDC Model 28VDC Mode 48VDC Model

ACt S\ act v ]UI
- SVOU T WL L-L-L»\J
e WI-:— " Icis | cigfcir ey 1620 L .C‘3 Cui| cu| o7 ! L
vou q . "
T af e o of e W T I L 7 . M
a1 4111y 14 . 77 T : . !
| 73 a B i
A - -\OL'l
C23

|

I
=i

L1 YOUT

NOUT N
4 TRIN TRiM
3 l A2 [,‘RL'Q pt: ACz AUX J_C?‘
ACZ AL? 24 ALERT| T .'\LI:RII
| H

<o ENA . N
. v A R B,
I 5
@ r e, @ BL\ml)is @ & —H:n-lr:':'
ACT \ La g 45
VOUT re—— o I oz ACI vout \ L3 ACT . L3
:% czzz%z 121% <-“%Z A3 o513 15 | P 10 e oF13 CI§ o i
VOUT LE14 IS r1z A= ;537 kb Ld 0 =19
o m.?z o VouT AOUT
- ALERT -5 —T = —l—’
ENA L AC2 \I'?‘}:&( Tcza AC2 T Tm‘
sp ONT ALERT
® =« ‘“-(\_()‘I;:‘ COM —_—|— i 1L|T\!1:|——
ser o
@ r \ﬁ\'“.lllijt" @ r l{-nﬂf
Notes:4
1. L3: High frequency inductor 0.3uH Notes: Notes:
2. C21: Aluminum electrolytic capacitor 16V, 1. L3: High frequency inductor 0.3uH 1. L3: High frequency inductor 0.3uH
220uF 2. C22: Aluminum electrolytic capacitor 63V, 2. C20: Aluminum electrolytic capacitor 63V,
3. C24: 1yF, 16V 470uF 470uF
4. For other capacitor parameters, see EMC 3. C23: 1yF, 16V 3. C21: 1yF, 16V
4. For other capacitor parameters, see EMC 4. For other capacitor parameters, see EMC
Wall Industries, Inc. « Tel: 603-778-2300 ¢ Toll Free: 888-597-9255 «
Page 18 of 25
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PSB500 SERIES

o Rev C 500 Watts
m‘ ‘ AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
PMBUS COMMUNICATION
The module communicates with the system over the PMBus. The
following table describes the PMBus address:
R (ADDR Pull Down Resistor) Address
Left Open Invalid
200kQ Ox5F The address bit is as follows:
174kQ 0x5E i
150kQ 0x5D Bt [ 7 [ 6 [ 5[4 ]3] 271 0
124KQ 0x5C - Address Read/Write
100kQ 0x5B
75kQ 0x5A
49.9kQ 0x59
24.9kQ 0x58
Ground Invalid

Monitoring and Fault Detection

The module communicates with the system over the PMBus. It provides
the monitoring and the fault detection functions.

The module monitors the following:

The module detects and reports the following:

e  Module Information . Input faults
. Input Voltage . Output overvoltage
. Input Power . Output overcurrent
. Output Voltage . Baseplate overtemperature
. Output Power
. Baseplate Temperature
e  CNT (On/Off)
SCL and SDA

Within the PSU, the SCL and SDA are each connected to a pull-up resistor. Externally, the SCL and SDA are connected to the system through the fault

isolation circuit.

aav
scLo o—T o

MCU
sDAS o— o

Interconnect diagram of SCL and SDA

PMBus Timing

The module supports both 100kHz (default) and 400kHz clock rates. Tseris the duration for which SDA keeps
its value unchanged before SCL increases. Thaqis the duration for which SDA keeps its value unchanged after
SCL decreases.

Communication will fail if parameter values are consistent with those provided in the following table.

Parameter Min. Typ. Max. Unit
Logic Input Low (V) - - 1.1 V
Logic Input High (Vin) 2.1 - - V
Logic Output Low (Vo) - - 0.25 Vv
Logic Output High (Von) 2.7 - - V
PMBus Setup Time 100 - - ns
PMBus Hold-Up Time 0 - - ns
Clock/Data Fall Time(t;) 20+ - 300 ns
Clock Data Rise Time (t;) 0.1Cb - 300 ns
Total Capacitance of One Bus Line (Cb) - - 400 pF

)
nf
'

scL /i : v

== — M
__________ - — v

[—

Taet Thoid
PMBus Timing Diagram

Wall Industries, Inc. « Tel: 603-778-2300 ¢ Toll Free: 888-597-9255 «
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PSB500 SERIES

o Rev C . 500 Watts
WHL L AC/DC Full Brick Power Module
Wall Industries, Inc. Single Output
PMBus Commands
12VDC Model
Hex Code Command Name Data Type Data Byte Data Format
Control Commands
01h OPERATION Read/Write Byte 1 -
03h CLEAR_FAULTS Send Byte 0 -
11h STORE_DEFAULT_ALL Send Byte 0 -
Output Commands
20h VOUT_MODE Read Byte 1 -
31h POUT_MAX Read/Write Word 2 Linear 11
Alarm Command
51th | OT_WARN_LIMIT | Read/Write Word | 2 Linear 11
Status Command
79h | STATUS_WORD | Read Word | 2 -
Monitoring Commands
88h READ_VIN Read Word 2 Linear 11
8Bh READ VOUT Read Word 2 Linear 16
8Ch READ_IOUT Read Word 2 Linear 11
8Dh READ_TEMPERATURE_1 Read Word 2 Linear 11
Monitoring Commands
96h READ POUT Read Word 2 Linear 11
97h READ_PIN Read Word 2 Linear 11
98h PMBUS_REVISION Read Byte 1 -
ESh MFR_STATUS_WORD Read Word 2 -
ECh MFR_WRITE_SYSTIME Write Block 4 Time: S Low byte in the former, the high byte in the
EFh MFR_READ_LAST_ACDROP_TIME Read Block 8 post
F6 WRITE_STANDBY Write Byte 1 0x00: Standby; 0x20: Reset
28VDC & 48VDC Models
Hex Code Command Name Data Type Data Byte Data Format
Control Commands
01h OPERATION Read/Write Byte 1 -
03h CLEAR_FAULTS Send Byte 0 -
11h STORE_DEFAULT_ALL Send Byte 0 -
Output Commands
20h VOUT_MODE Read Byte 1 -
21h VOUT_COMMAND Read/Write Word 2 Linear 16
Alarm Command
51h | OT_WARN_LIMIT | Read/Write Word | 2 Linear 11
Status Command
79h | STATUS_WORD | Read Word | 2 -
Monitoring Commands
88h READ_VIN Read Word 2 Linear 11
8Bh READ_VOUT Read Word 2 Linear 16
8Ch READ_IOUT Read Word 2 Linear 11
8Dh READ_TEMPERATURE_1 Read Word 2 Linear 11
96h READ_POUT Read Word 2 Linear 11
Monitoring Commands
97h READ_PIN Read Word 2 Linear 11
98h PMBUS_REVISION Read Byte 1 -
E9h MFR_STATUS_WORD Read Word 2 -
ECh MFR_WRITE_SYSTIME Write Block 4 Time: S Low byte in the former, the high byte in the
EFh MFR_READ_LAST_ACDROP_TIME Read Block 8 post
F6 WRITE_STANDBY Write Byte 1 0x00: Standby; 0x20: Reset
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Rev C

PSB500 SERIES

500 Watts

AC/DC Full Brick Power Module
Single Output

Data Format

Linear 11 data format

The linear data format is a two day byte value with an 11-bit
binary signed mantissa (two’s complement) and a 5-bit binary
signed exponent (two’s complement) as shown in figure
below:

|¢&— Date Byte High —s}e— Date Byte Low —s3|

TlE|S5|4]3 2{1|of7|a 54321 ]0

|« M ¥ ¥ ¥
MSE MSE

Linear 11 Data Format

The relationship between N, Y, and actual value V is given by
the following equation: X=Y x 2V

12VDC Model: Y is the 11-bit, binary signed mantissa (two’s
complement)

28VDC & 48VDC Models: Y is the 11-bit two’s complement
mantissa

12VDC Model: N is the 5-bit, binary signed exponent (two’s
complement)

28VDC & 48VDC Models: N is the 5-bit, two’s complement
exponent

VOUT data format

Commands related to the output voltage are VOUT_MODE and
READ_VOUT for the 12VDC model and VOUT_COMMAND,
VOUT_MODE, and READ_VOUT for 28VDC and 48VDC models.
The data for these commands is a 16 bit unsigned integer, as shown
in figure below.

VOUT_COMMAND Data Bytes

VOUT_MODE
For Linear Mode

Data Byte For
<« LlinearMode — w |+—— Date Byte High——»{=—— Date Byte Low —|

76/ 54/3/2 1|0 7|6|(5(4(3|2|1/0|/7|6/5/4|3|2|1|0

N

W
Mode Exponent [Mantissa)

=00h
Vout Data Format

Output Voltage is calculated as follows: V x 2N
Where:

Voltage is the output voltage value.

V is the 16-bit unsigned integer

N is the 5-bit signed integer (two’s complement)

Command Descriptions

OPERATION (01h): By default, the module is turned ON as long as Enable active-low.
The OPERATION command is used to turn the module ON or OFF via the PMBus. It uses the following data bytes.

Function Data Byte
ON 0x80

RESET 0x00
OFF 0x55

To reset the module after it is turned OFF, wait at least 10 seconds, and then turn it ON. All alarms and shutdowns are cleared during a restart.

CLEAR_FAULTS (03h): Clears the latch fault.

STORE_DEFAULT_ALL (11h): Saves calibrated or modified data. If this command is not sent, calibrated or modified data cannot be saved in the event
of a power failure.

VOUT_MOTE (20h): Determines the data type and parameters used by a PMBus command.

12VDC Model: POUT_MAX (31h): Configures the power limiting point (value range: 300W to 550W). The function allows users to change the constant
current protection threshold. The constant current can be calculated based on the configured power limiting point and output voltage.

28VDC & 48VDC Models: VOUT_COMMAND (21h): This command is used to change the output voltage of the power supply. The default value for
28VDC models is 28VDC (voltage range 20-32VDC). The default value for 48VDC models is 48VDC (voltage range: 36-55VDC).

STATUS_WORD (79h): Reports module fault information. The module latches off after a fault occurs.

Bit Fault Name Definition
b15-b6 - -
b5 VOUT OV 1-Over Voltage, 0-Normal
b4 IOUT _OC 1- Over Current, 0-Normal
b3 - -
b2 OVER TEMPERATURE 1-Over Temperature, 0-Normal
b0, b1 - -

MFR_STATUS_WORD (E9h): Reports the module stat.

Bit Fault Name Fault Definition
b15-b1 - -
b0 REMOTE ON/OFF 1-OFF, 0-ON
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MFR_WRITE_SYSTIME (ECh): As the module does not have a time chip, the system uses the ECh command to deliver the system time to the module.
The module then runs based on the delivered system time in unit of seconds. To ensure time accuracy, it is recommended that the system synchronize
time to the module every 10 minutes. The MFR_WRITE_SYSTIME command format is shown below.

I Addr Ddte 5145 Iirm:’
s WA OxEC A Byte A Qe T
OxBn e bit[7:0]

A

time time o Il'.'illm R
bit(8:15] | " |bit[16:23] | * |pit[2a:311| P | CROB | H
MFR_WRITE_SYSTIME command format

Note: S: Start Condition, R: Rated bit value of 1, W: Write bit value of 0, A: Acknowledge bit, may be ACK or NACK, P: Stop Condition

MFR_READ_LAST_ACDROP_TIME (EFh): Reads the last disconnection time recorded by the module. The EFh data format is shown in the figure. The
time occupies four bytes and the high-order byte takes precedence over the low-order byte during transmission.

Resvered
bit[8:15]

Resvered
it [7:0]

s bit[16:23 Bit[24:31

‘ Resvered Resvered
! .

time

M picrza:m [

=
=
=
b

|.i:il¥b:|.\| ‘ b ‘ |.i|I I::'.I.'.
MFR_READ_LAST_ACDROP_TIME command format

The module used 8-bit cyclic redundancy check (CRC). The fenerator plynominal is C(x)= x8 + x2 + x1 +1, or 0b100000111 if expressed in binary form.
The module complies with the PMBus Protocol Specifiaction rev1.2 requirements.

PROTECTION CHARACTERISTICS

Input Over Voltage Protection

The module will shut down after the input voltage exceeds the input over voltage protection threshold. The module will start to work again after the input
voltage reaches the input over voltage recovery threshold. For hysteresis, see protection characteristics.

Input Under Voltage Protection

The module will shut down after the input voltage drops below the under voltage protection threshold. The module will start to work again after the input
voltage reaches the input under voltage recovery threshold. For the hysteresis, see protection characteristics.

Output Over Voltage Protection

When the output voltage exceeds the output over voltage protection threshold, the module will enter hiccup mode. If the module experiences five or
more times of over voltage due to an internal fault within 20s, the module latches off. You need to restart the module to unlock it. You must power on the
module at least 20s after powering it off. The module dynamic over voltage does not exceed 17V for 12VDC model, 39V for 28VDC models, and 69V for
48VDC model.

Output Over Current Protection

When the output current exceeds the output overcurrent protection threshold, the module will enter hiccup mode. When the fault condition is removed,
the module will automatically restart.

Over Temperature Protection

A temperature sensor on the module sense the average temperature of the module. It protects the module from being damaged at high temperatures.
When the temperature exceeds the over temperature protection threshold, the output will shut down. If the temperature drops below the over
temperature protection recovery threshold more than 5 minutes after the module shuts down, the output recovers. Note that the sensor does not sense
the temperature within 5 minutes after the output shuts down. Therefore, even if the temperature drops to a very low level within 5 minutes after the
output shuts down, there is still no output.

Cooling Characteristics

When the module is running, the temperature of the baseplate must not exceed 90°C. The module supports natural cooling and fan cooling. Users can
select heat sink models depending on the onsite conditions.
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EMC
12VDC Model

The figure below shows the EMC test set-up diagram. The acceptance standard must meet
the requirements of the conducted emission limits of CISRP22 Class B with 6 dB margin. The
level of surge is CM/DM 6kV/6kV 2Q (1.2/50), and the level of impulse current is CM/DM

5KA/5KA (8/20).
Fi s -
P [PVVS; . vOUT by
cid Rv2 =c4 ] T JE e et fons eny
e B ot Z i , Shh b
J v3 =5 17 cx -vouT
ALERT
o ek
@ ™ cou
yo 2
ADDR
18 & -BC
77 - Cilco
T es Wl

EMC Test set-up diagram

Note: C10, C11, C15, C16, C17, C18m C19, C20: When the temperature is lower than -25°C,
the recommended capacitance should be doubled.

R1, R2, R3, R4: 0.25W, 100kQ
R5: Cement resistor, 5W, 75Q
RV1: 620V, 385V, 12kA

RV2, RV3: 750V, 460V, 12kA
RV4: 620V, 385V, 12kA

RV5: 620V, 385V, 4.5A

L1, L2: 6mH

C1, C2: Ceramic capacitor, 1nF, 250V

C3, C7: Film capacitor, 1uF, 275VAC

C4, C5: 2.2uF, 250V

C6: Film capacitor, 0.68pF, 275VAC

C8, C9: Film capacitor, 1.5uF, 450V

C10, C11: Long life (5000h) aluminum electrolytic
capacitor, 390uF, 450V (recommended product
model: ELXS451VSN391MR50S NCC)

C12: 2200pF

C13, C14: 220nF, 1kV

C15, C16, C17, C18, C19, C20: Low ESR aluminum
electrolytic capacitor, 220pF, 16V (recommended
product model: APXE160ARA221MHAOG NCC)
C21, C22: 22nF, 1kV

C23, C24: Ceramic capacitor, 4.7nF, 250V

C25, C26: Ceramic capacitor, 1nF, 250V

D1: 1kV, 3A

RT1: NTC Resistor 1Q
G1: 10kA, 1.5kV

F1, F2: 15A, 250VAC

28VDC Model

The figure below shows the EMC test set-up diagram. The acceptance standard must meet
the requirements of the conducted emission limits of CISPR22 Class B with 6 dB margin. The
level of surge is CM/DM 6kV/6kV 2Q (1.2/50), and the level of impulse current is CM/DM

iy L L2 ol 8
Rl 1 e ) HVOUT s oot 1
Lol \-)R\:? 4 L = 5| C17) LS
Rz 4 3 o
mEVI cil p—— == CERRVE RRVE =7 [cs iE
rsg ozl | 23 T > b3 = 2+ i
T \:‘)3 =C5 VOUT
R4 s
F2 P S aaa) ¥
J'- l AC2 Ihl\\
c19 c1a a2
i ENA
. —1 P ONT
R R7 con |
4l -
ADDR
=) R +RC -RO
e 4
s A I
RT1
clo c12/7L
RS S,
i
i
Eal

EMC test set-up diagram

Note: C10, C11, C15, C16, C17: When temperature is lower than -25°F, the
recommended capacitance should be doubled.

R1, R2, R3, R4: 0.25W, 100kQ
RV1: 620V, 385V, 12kA

RV2, RV3: 750V, 460V, 12kA
RV4: 620V, 385V, 12kA

RV5: 620V, 385V, 4.5kA

L1, L2: 3.5mH, 220V, 10A

C1, C2: Ceramic capacitor, 1nF, 250V

C3, C7: Film capacitor, 1uF, 275VAC

C4, C5: 0.01pF, 250V

C6: Film capacitor, 0.68uF, 275VAC

C8, C9: Film capacitor, 1.5uF, 450V

C10, C11: Long life (5000h) aluminum electrolytic
capacitor, 390pF, 450V (recommended product
model: ELXS451VSN391MR50S NCC)

C12: 2200pF

C13, C14: 100nF, 1kV

C15, C16, C17: Low ESR aluminum electrolytic
capacitor, 470uF, 63V (recommended product
model: EKY-630ELL471MK25S NCC)

C18, C19: 1nF, 250V

C20, C21: 22nF, 1kV

D1: 1kV, 3A

R5: Cement resistor, 5W, 75Q
R6, R7: 0.25W, 22Q

RT1: NTC resistor 1Q

G1: 10kA, 1.5kV

F1, F2: 15A, 250VAC
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48VDC Model
R1, R2, R3, R4: 0.25W, 100kQ
R5: Cement resistor, 5W, 75Q
The figure below shows the EMC test set-up diagram. The acceptance standard must meet F1. F2: 15A 25(I)VA6 '
the requirements of the conducted emission limits of CISPR22 Class B with 6 dB margin. The R\/1' 620V ‘385 12KA
level of surge is CM/DM 6kV/6kV 2Q (1.2/50), and the level of impulse current is CM/DM RV2- RV3:’750\} 460V. 12KA
SkA/SKA (8/20). RV4: 620V, 385V, 12KA
. RV5: 620V, 385V, 4.5kA
Li Lz ACI . |“ -
P .1 ';E\:vz (W) L. ] vout o oo Tow | & L1: 3.5mH, L2: 5-12mH
3 ol e E cal — Tode / feero o B 3 C1, C2: Ceramic capacitor, 1nF, 250V
R “W Zve Los ¥ 3 ~vout C3, C6. C7: Film capacitor, 1uF, 275VAC
2" ta oaaa aaa o me C4, C5: 10nF, 250VAC
) M-l—-ﬁ.‘,‘; C8, C9: Film capacitor, 1.5uF, 450V
! e & C10, C11: Long life (5000h) aluminum electrolytic
o B capacitor, 390uF, 450V (recommended product
D module: ELXS451VSN391MR50S NCC)
\ T C12: 2200pF
7 Rk c8] co
wl o] C13, C14: 100nF, 1kV
RS C15, C16, C17: Low ESR aluminum electrolytic
A capacitor, 470uF, 63V (recommended product
g : model: EKY-630ELL471MK25S NCC)
EMC test set-up diagram C18, C19: 221F, 1KV
Note: C10, C11, C15, C16, C17: When the temperature is lower than -25°C, the recommended D1: 1kV. 3A
it hould be doubled. : ’
capacliance should be dolible RT1: NTC resistor 10
G1: 10kA, 1.5kV

QUALIFICATION TESTING

Parameter Units Condition

) . Low temperature limit: -60°C; high temperature limit: 110°C; vibration limit: 40G;

Highly accelerated ife test (HALT) 6 temperature change rate: 40°C per minute; vibration frequency range: 10-10000Hz
Temperature Humidity Bias (THB) 12 Maximum input voltage; 85°C; 85% RH; 1000 operating hours under lowest load power

. . . Rated input voltage; airflow rate: 0.5m/s (100LFM) to 5 m/s (1000 LFM); ambient
High Temperature Operation Bias (HTOB) 12 temperature between +45°C and +55°C; 1000 operating hours; 50% to 80% load
Rated input voltage; airflow rate: 0.5.m/s (1000 LFM); ambient temperature between -40°C
Power and Temperature Cycling Test (PTC) 12 and +85°C; 1000 operating hours; 50% load; temperature change rate: 15°C per minute;
dwell time: 22 minutes

THERMAL CONSIDERATION

Thermal Test Point:

Sufficient airflow should be provided to ensure reliable operating of the module. Therefore, thermal components are mounted on the top surface of the
module to dissipate heat to the surrounding environment by conduction, convection, and radiation. Proper airflow can be verified by measuring the
temperature at the middle of the baseplate.

Middle of the baseplate

Thermal Test Point

Power Dissipation
The module power dissipation is calculated based on efficiency. The following formula reflects the relationship between the consumed power (Pa),
efficiency (n), and output power (P,): P4= P, (1-n)/n
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MECHANICAL CONSIDERATION

Installation
Although the module can be mounted in any direction, free airflow must be available.

Soldering

The module supports standard wave soldering and hand soldering. Reflow soldering is not allowed.

1. For wave soldering, the temperature on the module is specified to a maximum of 260°C for 7 seconds at most.

2. For hand soldering, the iron temperature should be maintained at 350°C to 420°C, and applied to the module pins for less than 10 seconds.
The module can be rinsed using the isopropyl alcohol (IPA) solvent or other suitable solvents.

COMPANY INFORMATION

Wall Industries, Inc. has created custom and modified units for over 50 years. Our in-house research and development
engineers will provide a solution that exceeds your performance requirements on-time and on budget. Our ISO9001: 2015
certification is just one example of our commitment to producing a high quality, well-documented product for our customers.

Our past projects demonstrate our commitment to you, our customer. Wall Industries, Inc. has a reputation for working closely
with its customers to ensure each solution meets or exceeds form, fit and function requirements. We will continue to provide
ongoing support for your project above and beyond the design and production phases. Give us a call today to discuss your
future projects.

Contact Wall Industries for further information:

Phone: & (603)778-2300
Toll Free: @& (888)597-9255

Fax: &(603)778-9797
E-mail: sales@wallindustries.com
Web: www.wallindustries.com

Address: 37 Industrial Drive
Exeter, NH 03833

©2019 Wall Industries, Inc. Specifications subject to change without notice. Wall Industries is not responsible for typographical errors. The information contained herein is for
informational purposes only. This information is provided by Wall Industries and we make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability or availability with respect to the information contained in this document for any purpose. All product and manufacturer names are trademarks or
registered trademarks of their respective companies.
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	SPECIFICATION
	TEST CONDITIONS
	Min
	Typ
	Max
	Unit
	INPUT SPECIFICATIONS

	90
	290
	130
	400
	100
	110/220
	240
	315
	50/60
	63
	8
	20
	40
	PROTECTION


	SPECIFICATION
	TEST CONDITIONS
	Min
	Typ
	Max
	Unit

	PSB12S-500
	PSB28S-500
	PSB48S-500
	Vin=90-290VAC, Max. Output Power
	Vin=220VAC, 0-Max. Output Power
	12VDC Model
	Output capacitor: low ESR aluminum capacitor (recommended product model: APXE160ARA221MHA0G NCC)
	Boost voltage bulk capacitor: long life aluminum capacitor (recommended product model: ELXS451VSN391MR50S NCC)
	24VDC & 48VDC Models
	Output Capacitor: low ESR aluminum capacitor (recommended product model: EKY-630ELL471MK25S NCC)
	Boost volta+ge bulk capacitor: long life aluminum capacitor (recommended product model: ELXS451VSN391MR50S NCC)
	PSB12S-500
	9.6
	PSB28S-500
	20
	PSB48S-500
	36
	Full Range of VIN VOUT and TA
	-3
	110VAC, 25ºC
	220VAC, 25ºC
	PROTECTION


	SPECIFICATIONS
	SPECIFICATION
	TEST CONDITIONS
	Min
	Typ
	Max
	Unit
	Operating Temperature

	-40
	85
	Storage Temperature

	-55
	125
	Altitude(8)

	0
	5000
	Baseplate Temperature

	-40
	90
	Operating and Storage Humidity

	10
	95
	1,200,000
	Efficiency
	AUX
	Impulse Current 
	Weight

	6.70oz (190g)
	Dimensions (L x W x H)

	4.60in x 2.40in x 0.5in 
	(116.8mm x 61mm x 12.7mm)
	SAFETY CHARACTERISTICS


