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GENERAL DESCRIPTION

The WT7517 is semiconductor integrated circuits designed for Server System switching power supply.
It provides protection circuits, power good output (PGO), fault protection latch (FPOB), and a PSONB
control.

The Over Voltage Detector (OVD) and Under Voltage Detector (UVD) are monitor V33, V5, V12A and
V12B within WT7517-164~167 and V12C within WT7517-183.

The Over Current Detector (OCD) is monitor 1S33, IS5, IS12A and 1S12B within WT7517-164~167
and 1S12C within WT7517-183.

The Over Temperature Protection (OTP) input has hysteresis function. In OTP condition the WT7517
will shut—down. When the OTP input has low level WT7517 shall restart power automatically.

WT7517-165/167 has FAN C function in OTP/FC pin .The output PWM is active low.

FEATURES

The Over / Under Voltage Detector (OVD / UVD) monitors 3.3V, 5V, 12VA, 12VB and 12VC input
voltage level.

The Over Current Detector (OCD) monitors 1S33, IS5, IS12A, 1S12B and IS12C input current sense.
Both of the power good output (PGO) and fault protection latch (FPOB) are Open Drain Output.

75ms / 300ms time delay for UVD.

300ms time delay for PGO.

38ms / 19ms for PSONB input signal De—bounce.

73us / 27us for Internal signal De—glitches.

2.4ms time delay for PSONB turn-off FPOB.

PIN ASSIGNMENT AND PACKAGE TYPE

WT7517-164/166WT WT7517-165/167TWT WT7517-183WT

PGl L] 1 UlG 1 PGO PGl L] 1 UlG 1 PGO PGl L] 1 U18 1 PGO
GND [] 2 15 [ vee GND [] 2 15 [ vee GND [] 2 17 [ vee

FPOB L] 3 14 [ vss FPOB L] 3 14 [ vss FPOB L] 3 16 [ vss

PSONB [] 4 13 I Is5 PSONB [] 4 13 I Is5 PSONB [] 4 15 | Is5
oTP 5 12 VS33 OTP/FC 5 12 VS33 NC 5 14 VS33
RI 6 11 1S33 RI 6 11 1S33 RI 6 13 1S33
VS12B 7 10 VS12A VS12B 7 10 VS12A VS12B 7 12 VS12A
1S12B 8 9 IS12A PWM 8 9 IS12AB 1S12B 8 11 IS12A
VSi12C 9 10 1IS12C
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ORDERING INFORMATION

PACKAGE

Plastic DIP-16

Plastic SOP-16

Plastic SOP-16 with reel

Reel of 2500ea

WT7517-N164WT
WT7517-N165WT
WT7517-N166WT
WT7517-N167WT

WT7517-S164WT
WT7517-S165WT
WT7517-S166WT
WT7517-S167WT

WT7517-S164WT-reel
WT7517-S165WT-reel
WT7517-S166WT-reel
WT7517-S167WT—reel

Lead—Free Pb

WT7517-N164WT Pb
WT7517-N165WT Pb
WT7517-N166WT Pb
WT7517-N167WT Pb

WT7517-S164WT Pb
WT7517-S165WT Pb
WT7517-S166WT Pb
WT7517-S167WT Pb

WT7517-S164WT—reel Pb
WT7517-S165WT—reel Pb
WT7517-S166WT—reel Pb
WT7517-S167WT—reel Pb

PACKAGE

Plastic DIP-18

Plastic SOP-18

Plastic SOP-18 with reel

Reel of 1000ea

WT7517-N183WT

WT7517-S183WT

WT7517-S183WT—reel

Lead—Free Pb

WT7517-N183WT Pb

WT7517-S183WT Pb

WT7517-S183WT—reel Pb

The Top-Side Marking would been added a dot e

FUNCTION DESCRIPTION

in the right side for lead-free package.

ORDERING Iov?-lreF\)/el higOthzvel FC / PWM Egg; tdelay3 | tg2 | Ve low voltage
N164/5164 3.25V X 138ms 73us 2.0V
N165/5165 2.45Vv O 75ms / 300ms

WT7517 | N166/S166 ' 2 85V X 19ms 27us 3.6V
N167/S167 ' O )
N183/S183 X X X 19ms 75ms 19us 2.6V

PIN DESCRIPTION

Pin Name | TYPE Description

PGI I Power good input signal pin

GND P Ground

FPOB ®) Fault protection output pin, open drain output
PSONB I On/Off switch input

OTP/FC I Over temperature protection / Fan C

RI I Current sense adjust input

PWM ®) Pulse width modulation

VX I Extra Over current protection sense input

IX I Extra Over current protection sense input
VXUN I Extra Under voltage input pin, when VXUN < 1.2V then UVP action
VXOV I Extra Over voltage input pin, when VXOV > 1.2V then OVP action
IS33 I 3.3V over current protection sense input

VS33 I 3.3V over/under voltage input pin

IS5 I 5V over current protection sense input

VS5 I 5V over/under voltage input pin

IS12A I 12V over current protection sense input

VS12A I 12V over/under voltage input pin

VS12B I 12V over/under voltage input pin

IS12B I 12V over current protection sense input

VS12C I 12V over/under voltage input pin

1IS12C I 12V over current protection sense input

VCC I Power supply

PGO ®) Power good output signal pin, open drain output

Weltrend Semiconductor, Inc.
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ABSOLUTE MAXIMUM RATINGS
Parameter Min. Max. Unit

Supply voltage, VCC -0.3 16 \
Input voltage PSONB, V5, V33, PGI, OTP -0.3 7 \Y

V12n, VX, VXUN, VXOV -0.3 16

112n, 15, 133, IX -0.3 V12A+0.3 \Y
Output voltage FPOB, PGO -0.3 VCC+0.3 \Y;
Operating temperature -40 125
Storage temperature -55 150

*Note: Stresses above those listed may cause permanent damage to the devices

RECOMMENDED OPERATING CONDITIONS

Parameter Conditions Min. | Typ. | Max. | Unit
Supply voltage, VCC 4 12 15 \
Input voltage PSONB, V5, V33, PGI, OTP 7 \%
V12n 15
112n, 15, 133, IX 15 \Y
Output voltage FPOB, PGO 7 \%
Output sink current FPOB 30 mA
PGO 10 mA
VCC rising time 1 ms
Output current for RI RI 10 65 UuA

ELECTRICAL CHARACTERISTICS, at Ta=25°C and Vcc=5V and V12A=12V.

Over Voltage Detection

Parameter Condition Min. Typ. Max. | Unit
V33 164~167 3.7 3.9 4.1 \Y
Over voltage threshold V5 5.7 5.95 6.2 \%
V12n 13.3 13.8 14.3 V
V33 Only for 183 3.7 3.8 3.9 \%
V5 5.7 5.8 5.9 \Y
V12n 13.3 13.6 13.9 \Y
lleakace Leakage current (FPOB) V(FPOB) = 5V 5 uA
VoL Low level output voltage (FPOB) lsink =10mMA 0.3 V
lsink =30MA 0.7
PGl and PGO
Parameter Condition Min. Typ. Max. | Unit
V33 2.55 2.69 2.83 \Y;
Under voltage threshold V5 4.1 4.3 4.47 \%
V12n 9.5 10 10.5 \Y
Input threshold voltage(PGI) 1.16 1.20 1.24 V
lleakace Leakage current(PGO) PGO =5V 5 uA
VoL Low level output voltage(PGO) lsink =10mMA 0.4 \Y
Input offset voltage of OCP comparators 5 | | 5 mV

Weltrend Semiconductor, Inc.
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PSONB
Parameter Condition Min. Typ. | Max. | Unit
Input pull-up current PSONB= 0V 150 uA
High—level input voltage 2.0 \%
Low—level input voltage 0.8 \
TOTAL DEVICE
Parameter Condition Min. Typ. | Max. | Unit
Icc Supply current PDON _N=5V 1 mA
Vcc low voltage 164 / 165 2.0 \%
166 /167 3.6 \Y;
183 2.6 \Y;
SWITCHING CHARACTERISTICS
Parameter Condition Min. Typ. Max. Unit
tar1,ta2 De—bounce time (PSONB) 164 / 165 32 38 61 ms
166/ 167 14 19 24 ms
tielayr  Delay time (PGl to PGO) 200 300 490 ms
tq1 De—glitch time 63 73 120 us
ty2 De—glitch time for latch 164/ 165 63 73 120 us
166 /167 15 27 45 us
183 6 19 21 us
tielmyz  PSONB to FPOB delay time tap2+2.0 | typo+2.4 |tgpo+3.8] ms
teelays  INternal UVD/OCD delay time after FPOB go low & 65 75 122 ms
PGI > 1.2V
after FPOB go low & 260 300 488 ms
PGl < 1.2V
tielayz  INternal UVD/OCD delay time 183 65 75 122 ms
OTP / FC and PWM
Parameter Condition Min. Typ. Max. | Unit
OTP High-level input voltage 166/167 2.70 2.85 3.00 \Y
164/165 3.10 3.25 3.40 \Y
OTP Low-level input voltage 2.30 2.45 2.60 \
FC start—up voltage 0.7 0.8 0.9 \
FC stop voltage 0.55 0.65 0.75 \
fowm PWM frequency 28 35 42 KHz
lleakace Leakage current(PWM) 5 uA
Voo Low level output voltage(PWM) lsink =4mMA 0.4 V
VoH High level output voltage(PWM) lsource =4MA V12A-0.4 \%
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BLOCK DIAGRAM
WT7517-164/166WT

vcc
38ms or 2.4ms
08V~ 2.0v debounce delay
38ms for 164
19ms for 166 Band al
2.4V ~3.2V for 164 RST I 75ms / 300ms 9ap — VREF = 1.2V
2.4V ~ 2.8V for 166 cir delay Reference
s> 4}?} Internal
nternal
— VCCI = 3.6V
Power
S
VS5 _!%
% PWR
OosC — CLK
[VS12A> b—!% [
N ; RST
D> % R
73us / 27uS o
debounce \V4
73us for 164
27us for 166
RST
| PGO
73us 300ms
S —I >o—(clr
5o VREF > D debounce delay VA
1S33)-
V12A
V12A
155> VREF = 1.2V i‘}—{ L REF=vREF/RI
EDY
1S12A )-
1S12B
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RST
L o RSTH,

PWR
38ms
debounce
38ms for 165
19ms for 167
2.4V ~ 3.2V for 165
2.4V ~ 2.8V for 167
Vs3> Loy
AN LoV
VS5 1 b_!%
[VS12A > % b—!}
[VS12B > b—!}
Y;/\/ib:@
VREF—= “UN
PGI V
is33)>
IS5 )
IS12AB > ‘:
V12A
I

Power On Reset PWR
PWM
2.4ms
delay
75ms / 300ms Bandgap | .\ per-1ov
delay ] Reference
Internal
—> VCCI = 3.6V
Power
PWR
OSC [— CLK
RST L
| R [FPOB>
73us/ 27us
debounce \V4
73us for 165
27us for 167
RST
|
73us 300ms
—‘ >o—clr
D debounce delay \V4
V12A
V12A
VREF =12V J IREF=VREF /R
RD
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WT7517-183WT
19ms or 2.4ms
debounce delay
0.8V ~2.0v
RST 75 Bandgap
L 2 e ms —> VREF = 1.2V
delay Reference
> % Internal
—1 memal L5 veer=3.6v
1 Power
VS5 F{%
% PWR
oscC —> CLK
VS12A>- I ’—@
VS12B>- ’—@
f; I RST
- —R
VS12C ) ’_%
= 19us
) debounce VA
LoV
RST
|
73us 300ms
—‘ >o—cl
PG VREF & D debounce cr delay V4
1S33 >
V12A
V12A
ks> VRE““V?‘}—{ L ReF=vREF /RI
fRD>
[IS128>
518> £
IS512C> N
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APPLICATION CIRCUIT

+5VSB

10K

300
PSONB

PGl —

-

WT7517-164WT

+5V

PGI PGO

GND vcC

FPOB VS5

0.01uF

<

ot —|
30K, 1%

PSONB IS5

oTP VS33

7

RI 1S33

VS12B VS12A

1S12B IS12A

1K

Lo

R0=47

1
%mF

1
N

+5VSB

€

R0=47

I 22uF R1, 1%

+5V

+5V input

il 22uF R2, 1%

+3.3V

+3.3V input

il 22uF R3, 1%

+12VA

P A

+12VAB input

% 22uF

R4, 1%

]

+12VB

:

NOTE1 For WT7517-164 165 166 167, the RO can not be omitted at VS5 and VS33.
NOTE2 For WT7517-183, the RO can be omitted at VS5 and VS33.

APPLICATION NOTE

— L

VL -

21
RL

R

+

1

VS

V12A

1

IS

+

—> R

v

OoCP

+
VREF = 1.2V
IR=8*IREF=8* ( VREF/RI)

V12A

V12A

\L IREF

RI

IREF=VREF / R RI

When the current cross inductor raised, inductor voltage raised.
And when inductor voltage exceeded resistor voltage, the OCP active.
We can setup OCP point by the following equation

Let VR =VL
R*IR=RL*IL
IR =8*IREF

R*(8*VREF/RI)=RL*IL

R=(RL*IL)/ (8 * VREF / Rl) — (1)
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APPLICATION TIMMING

1.) PGl (UNDER_VOLTAGE)

PSONB / OTP

FPOB

PGO

PGl

PSONB /OTP

FPOB

PGO

PGl

Rev. 4.20
tdelay2
<P <+—P
tab1
tdelayl"'tgl
4+—P <P
tab2
tdelay2
<P <+—P
tab1
tdelayl"'tgl tdelayl"'tgl
<« «—> >
db2
\_
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2.) V33, V5, V12n (UNDER_VOLTAGE) or IS33 IS5 1S12n (OVER_CURRENT)

PSONB / OTP
tdelay2
FPOB <4—P| <4—P
tab1
tdelayl"'tgl
PGO <4+—> <t—>
db2
V33/V5/V12
IS33/IS5/1S12
— tdelay3:75rnS
PSONB / OTP
tdelay3+tgz tdelay2
FPOB <> 4+—> <> <+—>
tab1 tdb1
tdelayl"'tgl
PGO <4+—P <t—>
db2
PGl
V33/V5/V12
IS33/IS5/1S12
— tde|ay3:300ms
PSONB / OTP
tdelay3+tgz tdelay2
FPOB <4< P>et—> <+—b <+—P
tab1 tdb1
tdelayl"'tgl
PGO <4+—P <t—>
db2
PGl
V33/V5/V12
IS33/IS5/1S12

Weltrend Semiconductor, Inc.
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3.) V33, V5, V12n (OVER_VOLTAGE)
PSONB / OTP
tdelay2
FPOB < >
dbl
tdelayl"'tgl
PGO 4+—P <t—>
db2
V33/V5/V12
PSONB / OTP
tg2 tdelay2
FPOB <> <p <> <+—>
tab1 tdb1
tdelayl"'tgl
PGO <4+—P thbz

V33/V5/V12 7\
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4.) OTP / FC, PWM, FPOB

at VCC=5V,PSONB=0V,V12n=12V,V5=5V, V33=3.3V

2.8V 2.4V
OTP off
OTP/FC
PWM
FPOB
i PWM (1-duty cycle) v.s. OTP/FC input
100
| |
~ OT PonV 2.4v/
0o 90 OT PorrV= 2.8/(
S 80 | A i
© PWM £ duty cycle )/==
~ 70 [ V(O+ 0.65 | //
'z 60 \\ / A !
~ 50 //
= /
= 40 /  \
o /
30 /
20 / A I
/FCSTVRT: 0.8V
10 7
f FCsiWe= 0. 65V
0 ‘ | | \ 4
0.0 .20.4.60. 8 .0L.21. 4. .6L. 8 .0.22.4.6.8.0
OTP/ FC input wvoltage - V
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MECHANICAL INFORMATION

PLASTIC DUAL-IN-LINE PACKAGE

B 14 16 18 20
Dim
. 0.775 0.775 0.920 0.975
A A MAX (1o.69) | (1069 | (23.37) | (2477
16 9 fre— 0.745 0.745 0.850 0.940
T (18,92) {18,92) (21,59) (23.88)
— 0.260 (6,60)
—) 0.240 (6,10)
[ e i o e o e g
1 8
0.070 (1,78) MAX
— ’% 0.035 {0,88) MAX 0.020 (0,51) MIN — %
’ | /—l T 0.015 (0,38)
\- 0.200 (5,08) MAX Gauge Plane
¥ l Seating Plane
0.125 {3,18) MIN 0.010 (0,25) NOM
Y —
0.021 (0,53)
—» nu15:uas;|$|”m[”5}@|
14/18 PIN ONLY

NOTE 1 All linear dimensions are in inches millimeters
NOTE 2 This drawing is subject to change without notice.
NOTE 3 Falls within JEDEC MS-001

Weltrend Semiconductor, Inc.
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PLASTIC SMALL-OUTLINE 16 PACKAGE

0.050 (1,27)

0.020 {0,51)
0.014 (0,35) L 0-010(0.25) ()|

8
H H H |:| H |:| H T 0.008 (0,20) NOM
0.244 (6,20) l
0.228 (5,80)
0.157 (4,00) i
0'1&13'81] Gage Plane (i
E 0.010 (0,25)

14

THOOEHH

A > 0.016 (0,40)

Ty sy | )

D | 0.004(0.10) |
L 0.069 (1,75) MAX 01840.28) j | =] 0.004 (0,10)

0.004 (0,10)
el 8 14 16

Dim
AMAX | o | @7 | (1000
AN | OES | @es | (o0

NOTE 1 All linear dimensions are in inches millimeters
NOTE 2 This drawing is subject to change without notice.
NOTE 3 Falls within JEDEC MS-012
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PLASTIC SMALL-OUTLINE 18 PACKAGE

[CA—] 0.4625 (11,75) A
0.4469 (11,35)
18
0 0O 0
| ]

& 0.050 {1,27)
A [=B-] 0.016 (0,40)
0.2992 (7,60)
0.2914 (7,40)
0.419 (10,65)

0.394 (10,00)

i}$~|u.n1n (0.25B[B®)

Area ii :

—Im 0.050 (1,27 0.004 (0,10) 0.010 (0, 25}

0.1043 (2.65)

__ 0.0118 {0,30) "7 0.029 (0, ?5}
0.0926 (2,35)

Base I |I
Plane —,
Seating—— e \ ll u:l
ern - d 0.0125 (0,32) j_

0.020 (0,51) 0.0091 (0,23)

0.013 (0,33} [=10.004 {0.10)]
[&]0.010 (0,25) @[C| A®| BE)]

NOTE 1 All linear dimensions are in inches millimeters

NOTE 2 This drawing is subject to change without notice.

NOTE 3 Falls within JEDEC MS-013 AB

NOTE 4 Body length dimensions A does not include mold flash, protrusions or gate burrs. Mold flash,

protrusions and gate burrs shall not exceed 0.006in ( 0.15mm ) per side.
NOTE 5 Body width dimensions B does not include inter—lead flash or protrusions. Inter—lead flash and

protrusions shall not exceed 0.010in ( 0.25mm ) per side.
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SOP16 outline drawing of carrier tape Unit mm

+0.1
0.3:1 0.05 2.0 4.0 ¢1.5+00 1.5 (MIN)

/ A=l 1.75

e T ot i

RIERINa .
S TN N Y S T S X S S L
: ; ; ; 16.0£0.3
I - I |- I |
| |
=1 \ |
Ko Ao 8.0+0.1 A_bl
RO.5
(TYP.)
SECTION A-A SECTION B-B A0 =6.50 £0.1mm
BO=10.3 £+0.1mm
m KO =2.10 +0.1mm
SOP18 outline drawing of carrier tape Unit mm
+0.1
0.310.05 815 2.0 4.0 @15 -00
(MIN.) A 1.75

W, T X oo T
A
| |

i _ | | 24.0+0.3

o | l
/ 6.0
| 6.8
K1 o A \ RO.5
Ko (TYP.)
16.0 A0 =109 +0.1mm
SECTION A-A BO=12.0 £0.1mm

KO =3.2 £0.1mm
K1=2.8 +0.1mm
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SOP16 and SOP18 outline drawing of reel Unit mm
300 || 1000
REF REF
W1 (MEASURED AT HUB)
W2 (MEASURED AT HUB)
Package | Normal Hub Width W1 +0.3mm W2 Max
SOP16 16mm 16.4mm 22.4mm
SOP18 24mm 24.4mm 30.4mm
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