ES1.1316/1316S

1-Channels Secondary Supervisor IC

EST

Type Description: 1-Channels Secondary
Supervisor IC

Product Name : EST.7316/7316S

Reversion : Rev 1.0

Reversion Date : 01, 2020

Page : 18 Pages

Please note that all data and specifications are subject to change without notice. All the trademarks of products and companies
mentioned in this data sheet belong to their respective owners.

www.esthome.com 1

2021-01-06 Rev 1.0


http://www.esthome.com/

EST7316/73168 EST

1—Channels Secondary Supervisor IC

Description Pin Assignments

EST.7316 is higher integrated circuit incorporates all advance

sensing function to protect from over and under voltage a three-channe
protection supervisor (Triple 12V).

EST.7316 over current protection (OCP) monitors output currents t
using smart comparator circuit to make the point setting through sens
resistor is more exact and easy.

EST.7316 provides the fault protection latch (FPOB), a power goc
output (PGO), the PSONB control and a power good input control p
(PGI). U

Features DIP-8L
B The Over/Under Voltage Protection for 12V.
B The Over Current Protection monitors 12V output currents
and related lockout

B Both of fault protection output and power good output are
open drain output stage
B 40ms delay for SPS short circuit protect
B 46ms for PSONB input signal de-bounce
B 35us for OVP delay time
B 55us for UVP delay time
B 25ms for OCP delay time SOP-8L
B 73us for internal noise immunity de-bounce )
B 300ms power good delay time for PGO
B 3.5ms time delay between PGO and FPOB when PSONB
turns high
Application
B PC SPS line housekeeping IC
Ordering Information
Order Number Package Type Packing Top Marking
EST7316 DIP-8 (RoHS) Tube EST.7316
EST7316S SOP-8 (RoHS) Tube EST.7316S
EST7316SR SOP-8 (RoHS) Tape & Reel EST.7316S

Pin connection (Top View)

EST: LOGO
7316 : Product name DIP

YYWW: Date Code
XXXXXX: Production lot

pcl LI} 1] PGo EST: LOGO
onp LI 7] ] vee 7316S= Product name SMD
FPoB [ 1] vs12 XXXXYWW:
XXXX: Production lot
PSOND [T 11812 YWW: Date Code

(SOP-16L)
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Pin Description

Designation| No. | 1/0 Description
PGI 1 I Power good signal & UVP / OCP / VX input control pin.
GND 2 - Ground.
FPOB 3 0] Inverted fault protection output pin. Open drain output stage.
PSONB 4 I Remote ON/OFF switch input control pin.
1S12 5 I 12V over current protection sense input pin.
VS12 6 I 12V over/under voltage protection input pin.
VCC 7 I Power supply input pin.
PGO 8 0] Power good output stage pin.

Typical Application Circuit

Qutput Coil  Vdet
oo Y l > +12VA
} % 1 T
- +12VA
U % 10K
Vdet— PGI PGO - > PG out
[—H—Cl +12 VA
GND vce T —i— =R
" 0.1uF
V sB*1 D—'W\:—HL I
VsB FPOB V§12 - > +12VA out
% I 0.1uF % Rw_12
ON/OFF T PSONB 1812 [ A 1 +12VAin
0.1uF Rs_12
!
Note:
*1 VsB =5 Vstandby or12V standby
Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Storage Temperature (Tstg) - -55t0 150 C
Operating Temperature (Topr) - -40 to 125 C
Junction Temperature (Tj) - 150 C
Supply Voltage (VCC) VCC -0.5t0 20 \Y;
Input Voltage Range (VI) VS12,1S12, PGI,PSONB, -0.5t0 20 \Y,
Output Voltage Range (VO) FPOB, PGO -0.5t0 20 V
Power Dissipation PD 800 mwW
Thermal Resistance BJA 85/DIP; 150/SOP CIW
ESD VEesp Class3 /W

Stress beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the
specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliablity.

www.esthome.com 2021-01-06 Rev 1.0



http://www.esthome.com/

EST7316/73168 EST

1—Channels Secondary Supervisor IC

Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit |Conditions
Supply Voltage VCC 3.5 12 18 \%
Input Voltage Range VS12,1S12, PGI, PSONB 16 \%
Output Voltage Range FPOB, PGO, RI 16 V

DC Electrical Characteristics (VCC =12V, Ta=25)
Input Power Supply:

Parameter Symbol | Min. Typ. Max. Unit Conditions
Supply Voltage VCC 4 12 15 V
Supply Current Icc 1 1.5 mA
Reset Threshold Voltage |VIH 2.8 3.0 3.2 V HIGH->LOW*1
Over-Voltage function:
Parameter Symbol Min. Typ. Max. Unit | Conditions
OVTvss | 13.40 | 13.70 | 14.00 \Y
Over-Voltage Threshold 5y © "3 30 14.14 V| Ta= -10°C~75°C
Under-Voltage function:
Parameter Symbol Min. Typ. Max. Unit | Conditions
UVTvss 9.50 10.00 | 10.50 V
Under-Voltage Threshold 1 - 179 44 1062 | V| Ta= -10°C~75°C

Over-Current function:

Parameter Symbol [Min. yp. Max. Unit Conditions
Offset Voltage Vos12a -2.0 0 2.0 mV | Offset voltage between 112 and V12
IS pin sink current lsai 156.0 | 160.0 | 164.0 UA Ta=-10°C
: 154.5 165.5 Ta=-10°C~75°C
PSONB, Analog Input function:
Parameter Symbol | Min. Typ. Max. Unit | Conditions
Input pull-up current VTHH 1.50 uVv PSON=0V
Threshold Voltage \vorm 1.9 \Y LOW->HIGH
Threshold Voltage V1HH 1.10 \Y HIGH->LOW
PGl, Analog Input function:
Parameter Symbol Min. Typ. Max. Unit Temperature coefficient
0.75 0.80 0.85 V Enable UVP/OCP
0.72 0.88 Ta=-10°C~75°C
Threshold Voltage of PGI Veal | 1176 | 120 | 1.224 Vv Disable UVP/OCP/PGO
1.15 1.25 Ta= -10°C~75°C

FPOB, Open Drain Output:

Parameter Symbol Min. Typ. Max. Unit Conditions
Leakage Current lleak +-5 UA | Vepos=12V
03 V |3|NK=5mA
Low Level Output Voltage VoL 0.6 v =1 OMA
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PGO ( High level is into burst mode):

Parameter Symbol Min. Typ. Max. Unit Conditions
Leakage Current lleak +/-5 uA Veeo=12V
Low Level Output Voltage VoL 0.4 \Y lsnk=10mA
AC Electrical Characteristics (Vcc=12v, Ta=25T)
Parameter Symbol | Min. Typ. Max. Unit Conditions
Under Voltage Protection delay time T 35 55 75 uS
Over Voltage Protection delay time T2 20 35 50 uS
Over Current Protection delay time T3 20 25 30 mS
PSONB De-bounce time T4 32 46 61 mS
PGI mask OCP/UVP delay time T5 35 40 45 mS |PGI>0.8V
PGI De-glitch time T6 53 73 120 us |PGI<1.2V
PSONB to FPOB delay time T7 T4+2 T4+3.5 T4+5 mS | PSONB > 1.8V
PGl to PGO delay time T8 250 300 350 mS | PGl >1.2V

Block Diagram

>
>
>

vs1z2

<
<
<

- AAA

UVP
:Vref il[ + >

ILAAA
v

= 35uS
Delay

25ms
1512 Delay
160uA Y

T3

40mS

Delay

T5

=

- —
3.5ms -
| Debounce
T7

PGl +
0.8vi1.2v =

VDD_A

150uA

PSONB + +
1.9V v—

46mS

Debounce

T4

PGO
H: 300ms
L:73usS

H: T8
L:TE

vDD — Regulator

Vref — Bandgap
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Time Chart
PGI Timing
FPSONE
S N
|
FPOE: ™ e T
|
4 2v ) — 1.2V
PGI A S
_;_/ :\
| | |
! L T8 !
PGO | > —» i« T6
i |
y ¥ ¥
PSONB turn low  PGI high PG low
for power an
UVP Timing
PSOMB
FEOB - T2 e — 7 |+—
T4 . :
! . |
i ] 1
PGO | -—HI T411—
| | i
[ I

PSOMNB tum low ovP PSOME reset PSOMNB tum high
for power on oCCur for power off
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OCP Timing
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|
| |
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I | |
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Typical Characteristic Temperature Curves
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Function & Application Descriptions
Pin-PGl:
Secondary detect point between flywheel diode and inductance. When AC on/off, PGI can control protection
function when output voltages rise or fall to prevent the PSU malfunction.
a) Setting PGI voltage (range: 1.5V~2V) with resistance divider.
b) To suppress the PGI noise, user can use a capacitor (range: 0.1uF~1.0uF) between PGl and GND.
c) Exact OP switch point helps the PF time design easier.
d) PGI has two states (0.8V and 1.2V) control function. The state control function is described below:
1) VPGI < 0.8V:
2) The UVP and OCP functions are disabled. 2) 0.8V < VPGI < 1.2V:
3) If UV/OC conditions are set before AC turn on, PGl triggers UVP after T5 + T1 and OCP after T5 + T3.
If no fail conditions, PSU outputs work normally but without Power Good signal.
4) If VPGI voltage larger then 1.2V at AC turn on, then VPGI voltage down to between 0.8V and 1.2V, the
PSU will work normally because of the UVP/OCP functions are disabled.
5) 3) VPGI > 1.2V:
6) If UV/OC conditions are set before AC turn on, PGI triggers UVP after T5 + T1 and OCP after T5 + T3.
If no fail conditions, PSU outputs work normally and with Power Good signal. If UV/OC conditions are
set after AC turn on and delay T5, UVP will be triggered after T1 and OCP will be triggered after T3.

Pin-PSONB:
An input control pin, through a remote on/off input signals to control the FPOB and PGO output pin states.
a) A 46ms de-bounce built-in for rising and falling edge triggered control.
b) PSONB is also built-in a pulled high current source from VDD and to provide a high state control when pin
is floated.
c) TTL logic-compliant input voltage threshold with a hysteresis design. The hysteresis is over 300mV.

Pin-VS12/1S12 :
The IC OCP function input pins. When pin-VS12 voltage is under pin-IS12 voltage, OCP functions and
changes FPOB/PGO states. The pin-VS12 also provides the OVP and UVP functions. If pin-V12S voltage is
unstable and keeps a under voltage condition for T1 or a over voltage condition for T2, the FPOB/PGO states
will be changed.
a) The anti-noise capacitor between VS12 and IS12 can suppress input noises and make more accurate
OCP function.
b) Due to Class-3 ESD performance, the VS12 series resistance can be ignored and indirectly reduce OCP
function error.

Pin-FPOB/PGO:

The FPOB and PGO are both open-drain devices. If AC turns on and PSU outputs are normal, VPGI >
1.2V and delay T8 continually, PGO state will keep at high through a resistance pulled to 12V output. Due
to Class-3 ESD performance, the PGO series resistance can be ignored.

The FPOB is used to control the primary side PWM via an photo-coupler. A series resistance pulled to
standby power is used to limit the opto-coupler and FPOB operation current. When IC is not ready or one
of protect function is triggered, PSONB keeps at high state, the level of FPOB is high and the PWM will
shut down.
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Function & Application Descriptions (Cont.)
How to set output current protection:

The parameters are 1S12 pin sink current (1112), 1S12 pin series resistance (RS), Output resistance (RM)
and OP offset voltage (VOS). For example, we want to set 12VA output current “IOUT”

louT x Rm =112 x Rs + Vos

RM louT
T . +12V Qutput
= lour— lnz x Rs + Vos p
Rm
Rs gé
If 1112=160uA, Vos =0mV, Rs=250Q, RM=2mQ -
IC Inside
Vi2
160ux 250 + Om -
lour = ———=22 T _ 20A .
—> loutr o 0.1uF[ . E>
112

1112=160uA
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PACKAGING INFORMATION

DIP-8 Package

W

B1
e

Al

E2

Dimensions In Millimeters Dimensions In Inches
Eymbal
Min Max Min Max
A a7 4.310 0.146 2170
Al 0.510 0.020
A2 3200 3.500 0.126 0.142
B 0.360 0.560 0014 Q022
B1 1.524TYP) O.0B0(TYE)
c 0.204 0.360 0.008 0014
o] 0 000 9.400 0.354 a.370
E 6. 200 &.600 0.244 0.260
E1 TE2(TYF) 0300 TYF)
e 2.540(TYP) QA00(TYE)
L 3.000 A.800 0118 0.142
E2 &.200 2,400 0.323 0.370
www.esthome.com 11 2021-01-06 Rev 1.0
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SOP-8 Package (mm)

D.016TYP.

DARE ;
l 1 Iﬁ:l/tj@ t%

EN— &

RN L

0.05TTP.

=1

AZ

SEATING PLAME

[ ]o.004mmx |

A1

Symbols Dimensions In Inches Dimensions In millimeters
AN, MOR. P2 ML, MOR. M
A, 0.050 0.051 0.072 1.270 1.549 1.829
A1 oooa | - 0.010 oooa o | - 0.254
A2 oos2 | - | - 1.575
O 0.185 0.193 0.200 4,659 4,902 5.0B80
E 0147 0.154 0.1.60 3.734 3.912 4.054
H 0.225 0.237 0.249 5715 6.020 B.325
L 0.013 0.033 0.053 0.3230 0.838 1.2346
B 0 47 =k o 47 a°
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Shipping Packing

DIP-8 / Tube data

&8 a%E ARTEHE ERTEAEE BREE (110 455
itk ILiES 1804135 (mm} 5454127455 (mm) 5653054775 (mn)
@% mHE PTCNI3S0HTTY PTCHGIZ55HTTY PTCBGSE30HTTY
MRk A PUC, E&EH PUC, 8 EETEL RETAE
M & %
#
BA
A BEE BERNO, Gk
o)
% ] o
o ERE—H T MRS
#
“PARTIALY &
1 FRE— B METORE LN | 1 EFmEE L AR e 1 ERREEET ARG H OC BB AR B
FONED), ARER—SAEEH. | 2B TRERNEE— A EE. METRTABAR | R
LHEFRERESEIHAM . | BLE, AN SHENNER. 2 BTN, HRiEE F EFNr B CPARTIAL” &,
E RER TRE REZHO, TR
EEiTaR
“BARTIAL" & =
CEMPTY” "PARTIAL"
1 mERENEEE. LEEEFTEAAAREBEREE “T” R0 (BHFFOLF
A RAEERTAER. TEAEEMEE, SERGES | #3).
“EMPTY” &, 2IENE RS, THBERESR “PARTIAL” &,
sHEETaE® L ‘& ZRITE, RESER, EEHET.
-2 BERE HH
B HERA (R/E(8/8 &/ R/B| AREER | ETHO | BUHC | PRELEEVE-NETRENEE BanE
1| DIML | 50 | 40 | 10 | 20000 | PTCGDOOOHTTY04 | Hf HE HagT #24 . B
2| DIPSL | 50 | 40 | 10 | 20000 | PTCGDOS0OHTTYO4 | H# HE BHET #2d T o
2
3| DIPIAL | 25 | 40 | 10 | 10000 | PTCGDUBQOHTTYO4 | WEE HE HEET B BETANAESTARETERHE
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Embossed Tape and Reel Data Carrier Tape Specifications
SOP-8/ Tape Reel Data
10 PITCHES CUMULAT IVE

TOLERANCE OM TAPE
4.2 mm (30.005")

[T ¥
™ ___(_T_j_E USER
| Tf DIRECTICHN OF FEED
I i Wy -
By — kg* HoNg = —
Dy
-é T,
EMBOSSMENT CENTER LIMES
FOR MACHIME REFEREMCE QLY
OF CaITY

IMCLUDING DREAFT &MD RADI

COMCEMTRIC AROQUMD By T=ee Mate 1 below for Py dimenszion.
*zee Mote 2 below for K, Ag, Bg dimensions.

Barcode Lakel

F Min

Tape and Components
Shall Pass Around Radius "R"
_Without Damage

Embozzed Carrier

10° Maximum Component Ratation o ESDQSm?,m) ]

r 1 mm Max

Typical Componernt |° <% | o °|
Cavity Center Line /-—f\ 3

Tape
T_ 1 mim

(00397 Max 250 mm
(9843 T

Embossment

Typical Componert Camber [Top Yiew)
" Certer Line Allrssbile Cambier To Ae A mmf 00 mime anace imolkative Owver 250 mim
DIMENSIONS
Tape | B1 Max .
ize (W)| (Note 1) D D1 E F K PO P2 R Min | T Max W Max
8 mm |4.55mm| 1.5+0.1 [1.0Min| 1.75+0.1 3.5+£0.05 (24 mm}.0+0.1 mm2.0 £ 0.1 mm|25 mm|0.6 mm| 8.3 mm
(0.179") -0.0 [(0.039") (0.069+ (0.138 £ Max (0.157 £ (0.079 £+ [(0.98")|(0.024") (0.327")
(0.059 + or 0.004") 0.002") [(0.094")| 0.004") 0.002")
n NnNA" N E rmm
- 00 Nin
) (0.020")
12 mm_8.2 mm 1.5 mm 55+0.05 6.4 mm 30 mm 12 £ 0.30
0323" AMNMin N 217 4 AMAav 1.18" N A7N 4«
( ) (0.060") 0.002")  (0.252") ( ) 0.012")
16 mm|12.1 mm 7.5+£0.10 [7.9 mm 16.3 mm
(0.476") (0.295 + Max (0.642")
0.004") (0.311")
24 mm|20.1 mm 11.5+£0.1 (11.9 mm 24.3 mm
(0.791) (0.453 £ Max (0.957")
0.004") [(0.468")
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EST

Reel Dimensions

[n]
(MEASLURED —» e E
AT HUB) (MEASURED AT
QOUTER EDGE)
- i
i B
; n
12510132 |
05010052
(ARBOR HOLE) a
(HUB DI~
B
DETAIL A ‘—‘ " TAPE START SLOT
—r] e
MEASURED AT
INMER HUB)
S
006
IR
DETAIL &,
A B C b E
; ; mm (inches mm (inches mm (inches
Reel Diameter | Tape Size ( ) ( ) ( ) (Max) (Max)
Min Max Min Max Min Max
178.0 (7.01) | 16.0 (0.63) 50.0 (1.97) | 6.5(0.26) | 7.5(0.30) | 16.4 (0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4 (0.76)
330.0 (12.99) | 12.0 (0.47) | 178.0 (7.01) 45(0.18) | 5.5(0.22) [ 12.4 (0.49) | 14.4 (0.57) | 18.4 (0.72) | 15.4 (0.61)
330.0 (12.99) | 56.02.20 | 150.0 (5.91) 10.0 (0.39) | 11.0 (0.43) | 56.4 (2.22) | 58.4 (2.30) | 62.4 (2.46) | 59.4 (2.34)
330.0 (12.99) | 44.0 (1.73) | 100.0 (3.94) 10.0 (0.39) | 11.0 (0.43) | 44.4 (1.75) | 46.4 (1.83) | 62.4 (2.46) | 47.4 (1.87)
330.0 (12.99) | 32.0 (1.26) | 100.0 (3.94) 10.0 (0.39) | 11.0(0.43) | 32.4 (1.28) | 34.4 (1.35) | 38.4 (1.51) | 35.4 (1.39)
330.0 (12.99) | 24.0 (0.94) | 60.0 (2.36) 9.5(0.37) | 10.5(0.41) | 24.4 (0.96) | 26.4 (1.04) | 30.4 (1.51) | 27.4 (1.08)
330.0 (12.99) | 16.0 (0.63) 6.5(0.26) | 7.5(0.30) | 16.4 (0.65) | 18.4 (0.72) | 22.4 (0.88) | 19.4 (0.76)
330.0 (12.99) | 12.0 (0.47) 4.5(0.18) | 5.5(0.22) | 12.4 (0.49) | 14.4 (0.57) | 18.4 (0.72) | 15.4 (0.61)
330.0 (12.99) | 8.0(0.31) | 50.0(1.97) 2.5(0.10) | 3.5(0.14) | 8.4(0.33) | 9.9(0.39) | 14.4 (0.57) | 10.9 (0.43)
178.0 (7.01) | 12.0 (0.47) | 50.0 (1.97) 4.5(0.18) | 5.5(0.22) | 12.4(0.49) | 14.4 (0.57) | 18.4 (0.72) | 15.4 (0.61)
178.0 (7.00) | 8.0(0.31) | 50.0 (1.97) 2.5(0.10) | 3.5(0.14) | 8.4(0.33) | 9.9(0.39) | 14.4(0.47) | 10.9 (0.43)
330.0 (12.99) | 8.0(0.31) | 50.0(1.97) 4.0(0.16) | 5.0(0.20) | 8.4(0.33) | 9.9(0.39) | 14.4(0.57) | 10.9 (0.43)
178.0 (7.00) | 8.0(0.31) | 50.0(1.97) 4.0(0.16) | 5.0(0.20) | 8.4(0.33) | 9.9(0.39) | 14.4(0.57) | 10.9 (0.43)
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Tube Inner box Data

30 GO0 160 G600 160

REn@ S 8 I\

RED B B R 3/

162

100

| o
Hm: JACS 1
| 125 ©

162

B TYP.

S S
a8
ﬁ\ Ig|
4 i
r |
E)rcﬁ jmm J'Ag t:rr_‘ E
M i
N ]
i
50 240 50 337 g1
8r5
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Reliability Test Program

SOP-8/DIP-8
Reflow Condition (IR/Convection or VPR Reflow)
Wave Soldering Process IR Re-flow Soldering Curve
Cc
10 sec
N — =
|
o 2T ———————————————= | :
E 1
g 180 = = = = = +0.23CIsec | : :
E : : [ | -1.2Clsec
| +3.4Cse ! : : :
solder MSC029 : 1 V!
- Ll
25+ 1 | | |
| | '
— ——t
15 60 Time 190 220 230 Sec
Test Iltem Method Description
SOLDERABILITY MIL-STD-883D-2003 245C, 5sec
HOLT MIL-STD-883D-1005.7 1000HTrs Bias@125C
PCT JESD-22-B,A102 168Hrs, 100% RH, 121°C
TST MIL-STD-883D-1011.9 -65C~150"C, 200 Cycles
ESD MIL-STD-883D-3015.7 VHMB>2KV, VMM>200V
Latch-Up JESD 78 10ms, 1tr> 100mA
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