ST8835 @
STANSON

Green-Mode PWM Controller

DESCRIPTION

The ST8835 is low cost, startup current, current mode PWM controller with green-mode power-saving
operation. The integrated functions include the leading-edge blanking of the current sensing, internal
slope compensation. It would provide the users a superior AC/DC power application of higher efficiency,
low external compotation of higher efficiency, low external component counts, and lower cost solution
for applications.

The ST8835 features more protections or functions for the following characteristics :

v¢Add OLP (Over Load Protection) function to provide better protection performance for fault conditions
the OVP ( Over Voltage Protection ) mechanism form the cycle-by-cycle mode to the hiccup mode.
ST6853 is available by SOT-23-6L / DIP-8P packages.

PIN CONFIGURATION APPLICATUONS
SOT-23-6L / DIP-8P
* AC/DC Switching Power Adaptor
I ———— * Battery Charger
— — * PC 5V Standby Power
‘ * Open-Farme Switching Power Supply

1. 2 3 =t
U I_I I_I 1 2 3 4 FATURES
GND COMP RT ‘J I_[ ]_| L] * High-Voltage BiCNOS Process
oUT VCC NC  CS * Very Low Startup Current (<20uA)
* Under Voltage Lockout (UVLO)
* Current Mode Control
* Non-audible-noise Green Mode Control Current
Limiting
PART MARKING * LEB (Leading-Edge Blanking) on CS Pin
SOT-23-6L / DIP-8P * OLP (Over Load Protection)
o _ * OVP (Over Voltage Protection) on Vcc Pin
[®f (7] [®¢] |%] * Leading-Edge Blanking
IEl [E] [II [r { * Programmable Switching Frequency
. * Internal Slope Compensation
-~ #5T8835 * Green-Mode Control for Power Saving
853YW | YW * 300mA Driving Capability
|1| lgl H I
L2 L3 14l

Y: Year Code W: Process Code
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ST8835T8DG
Pin Symbol Description

1 OUT |Gate driver output to drive the external MOSFET

2 VCC  [Supply Voltage in

3 NC  |Unconnected pin

A cs CMHangn%.ﬂnﬂjn%g%smeVQMggmnmsamﬁﬁm;MCmHm]Pwm{mmmtThﬁpm
also provides current amplitude information for current-mode control.

5 RT  |This current is used to charge an internal capacitor, to determine the switching frequency.

6 NC  |Unconnected pin
Voltage feedback. The pin provides the output voltage regulation signal., it provides feedback

7 COMP .
to the internal PWM comparator, so that the PWM comparator can control the duty cycle.

8 GND |Ground

ST8835S26RG
Pin Symbol Description

1 GND | Ground
Voltage feedback. The pin provides the output voltage regulation signal., it provides feedback

2 COMP .
to the internal PWM comparator, so that the PWM comparator can control the duty cycle

3 RT  |This current 1s used to charge an internal capacitor, to determine the switching frequency.

4 cs Current sense. This pin senses the voltage across a resistor, to control PWM output. This pin

' also provides current amplitude information for current-mode control
5 VCC  |Supply Voltage in
6 OUT |Gate driver output to drive the external MOSFET
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BLOCK DIAGRAM
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ABSOULTE MAXIMUM RATINGS (TA=25°C unless otherwise specifiec)
The following ratings designate persistent limits beyond which damage to the devic may occur.

Symbol Parameter ‘alue Unit
Vee DC Supply Voltage 36 v
Veone, rr/cs|COMP / RT / CS Voltage -0.3~7.0 \Y
Pp Power Dissipation @ T,=85C (*) 0.3 W
ESD Humﬂ.u Body Model 4 KV
Machine Model 300 )Y
Tope Operating Ambient Temperature -40 ~ 85 C
T; Operating Junction Temperature Range -40 ~ 150 C
Tsre Storage Temperature Range -40 ~ 150 C
TLEAD Pb-Free Lead Soldering Temperature for 5 sec. 260 C
Roic Thermal Resistance Junction — Case (¥) B%}: 82; 6L 29150 C/wW

(*) The power dissipation and thermal resistance are evaluated under copper board mounted with free air conditions.
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ELECTRICAL CHARACTERISTICS (TA=25C Vcc=15V, unless otherwise specifiec)

Symbol | Parameter | Conditions | Min. | Tvp. ‘ Max. ‘ Unit
Supply Voltage ( Vec Pin )
Istt Startup Current 10 20 uA
Vcome = 0V 2.7 4 mA
Top Operating  Current Veome =3V _ 2.4 mA
Protection tripped 10 A
(OLP, OVP)
UVLO (off) |Min. Operating Voltage 9.0 10.0 11.0 V
UVLO (on ) |Start Threshold Voltage 15.0 16.0 17.0 Vv
OVP Level |Over Voltage Protection 24 26 29.5 v
Voltage Feedback ( Comp Pin )
Isc Short Circuit Current 1.25 2.2 mA
Vop Open Loop Voltage 6 V
Vraem  |Green Mode Threshold VCOMP 2.35 V
Oscillator ( RT Pin)
Fosc Frequency RT=100KQ 60.0 68.0 75.0 | KHz
Fosciey  |Green Mode Frequency Fs=65.0KHz 22 KHz
Fdt Frequency Variation versus Temp. Deviation |(-40°C ~105°C) 3 %
Fdv Frequency Vanation versus Vcc Deviation  |(Vec=11V-25V) 1 %
Current Sensing ( CS Pin )
Ves(off)  |Maximum Input Voltage 0.8 0.85 0.9 \
Trepp  |Leading Edge Blanking Time 280 nS
Zes Input impedance 1 MQ
Trp Delay to Output 100 nS
Gate Driver Output ( OUT Pin )
DCvax)  |[Maximum Duty Cycle 70 75 80 %
DC (i) [Minimum Duty Cycle 0 %
. Vee=15V, .
VoL Output Low Level o=20mA 1 v
. . Vee=15V, .
Vou Output High Level To=20mA 8 Y
Tr Rising Time Load Cap=1000pF 50 200 nS
Tf Falling Time Load Cap=1000pF 30 120 ns
OLP ( Over Load Protection )
TLoLp OLP Trip Level 5.0 v
TDorLp |OLP Delay Time (note) 60 mS

Note: The OLP delay time is proportional to the period of switching cycle. So that, the lower RT value will set the higher

switching frequency and the shorter OLP delay time.

120 Bentley Square, Mountain View, Ca 94040 USA
www.stansontech.com

ST8835 2008. Rev. 1



ST8835 @
STANSON

Green-Mode PWM Controller

PERFPRMANCE CHARACTERISTICS (TA=25°C unless otherwise specifiec)
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PERFPRMANCE CHARACTERISTICS (TA=25°C unless otherwise specifiec)
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PERFPRMANCE CHARACTERISTICS (TA=25°C unless otherwise specifiec)

Tek HEEE 10.0MS/s 341 Acgs )
[ ]
L i 1

. . . req
? + . 68 900kHz
Min 68.04k
Max 53.97k

c2 +Duty
7

Min 73.4
Max 74.4

C2 Rise
90ns
Min 80n
Max 170n

C2 Fall

Wax 160n

SO0V WM5.00ps CAT 7 1.6MV g Aug 2008

06:56:58
Max Duty Cycle

Tek BGIH 10.0MS/s 180 Acqs
I
[

i 1 0
i 1

1
o1
o1

¥
S

Ne—
LoN

Tebb

v
C2 Fre
68.047kHz
Min 67.57k
Max 68 48k

€2 +Duty
74.1%
: | Wt 7a
. 1 Max 74,
4 ;

i C2 Rise
90ns
Min 80n
Max 170n

C2 Fall
90ns
Min 80n
Max 160n

WE 5.0V WS008 CATFT.6MV 6 Aug 2008
06:57:49

Max Duty Cycle

TeK HITH 10.0MS/5 590 Aws
I : 1
[ | 1

A 123V
10.0ps
124V
C2 Freg
68.492kHz
MIn 65,09k
Max 68.97k

C2 +Duty
74.0 %

€2 Rise
ROns

Min 70n

Max 170n

C2 Fall
BOns
nin 4on
Max 160n

W 500V WMT00s Ch2F 7.5V g Aug 2008
07:01:50
Max Duty Cycle

481 Acqs

Tek 2.50M8/s
i
[

A12.5V

A &2 4ps

@: —100my
C2 Fro
21.185kH2
Min 21.01k
Max 21.19k

C2 +Duty
5.0%

Min 5.8

Max 6.4

€2 Rise

320ns
Min 310n
Max 640n

C2 Fall
320ns
Min 310n
Max 650n

Min Duty Cycle

Tek HIH 2.50M5/5 2718 Acqs
f -
[

R AT L ..20.0}1:5‘ S

75V 6 Aug 2008
07:04:44

A 123V
A 42 dus
@ —100mv
C2 Frag
23.148kHz
Min 21.01k
Max 1.250M

C2 +Duty
5.5 %

Min 1.4

Max 75.7

T

C2 Rise
330ns
Min 160N
Max 650N

C2 Fall
320ns
Min 160N
Max 650n

7o CRET
Min Duty Cycle

579 Acqs

Tek 2.50M5/5
i
I

75V g Aug 2008

07:06:51

AL 200mV
AL a2.dus
@ —100mv
C2 Freq
21.739KH2
Min 21,74k
Max 21.93k

C2 +Duly
5.1%

Min 5.7

Max 7.9

€2 Rise

320ns
Min 300n
Max 640n

C2 Fall
320ns
Min 170n
Max 640n

00V WMZ0.00s Chi v

Min Duty Cycle
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PERFPRMANCE CHARACTERISTICS (TA=25°C unless otherwise specifiec)

Tek 1.00G5/5 598 Acds ) 0 Tek 1.00GS/s 413495 ) 0
h : h -
F ! 1 ; i 1
Adav ! T : | i : : : Ta: 7.5v
A 106ns A 106ns
w122V : : i : : : {@' —300mv
C2Freq . . . . . C2 Freq
28 : : : : : ] zhe
Min 68.2k Min 68.2k
Max 68.2K Max 68.2k
C2 +Duty 9 c2 +Dury
0 % —o0 %
Min 74.3 Min 74.3
- Max 74.3 Max 74.3
2 e C2 Rise C2 Rise
44.4ns "5
Mind2.5n : ] : : : : 1 Min42.5n
Max 49.2n - - | Max 49.2n
€2 Fall . . : : : c2 Fall
P , 29.7ns
Win 27.7n : : ; . : : : Min 27.5n
Max 31.4n Max 31.7n
T MGE 300V M500Rs ChZJF 7.3V GAug 2008 B 500V M50.0ns CAZY 7.3V 6 Aug 2008
06:58:56 06:59:48
Rising Time Load Falling Time Load
Tek 1.00G8/5 125 Acgs Tek 1.00G5/5 123A005 .
[ | 1 [ I 1
Min 68.2kK
May 682k Max 68.2k
9 cz+puwy 4 cz-+puty
—0 % —x %
Min 74 3 Min 74.3
Max 74 3 Max 74.3
C2 Rise €2 Rise
47.2ns X . . . X : g
Min 43.3n - : : : - : Min 42.5n
Max 40.7n - : : Max 40.2n
c2 Fall . : : : g : c2 Fall
ok . : T P, A Lo.......J 29.5ns
Min 28.2n o Min 27.8n
Max 21.7n 5 . . . X . Max 31.7n
o TUMIE 500V MS0.0ms ChZS 7.5V 6 Aug 2008 500V W50.0M6 ChI L 7.3V 6 Aug 2008

07:00:57 07:00:22
Rising Time Load Falling Time Load
Tek 1.006S5/5 278 Acqs Tek 1.00GS/s 220 Acgs
[ — 1 ) b o] 1 L %
’ ! ' i ' ' ' ladzv i i i i AI73V
{A 106ns A 106ns
@ 12.4v o -300my
C2rreq T2 Freq
™ Hz L]
Min 67.1K Min 671k
Max 67,7k Max 67.1K
4 c2+puty 4 c2+Duty
— % . —o0 %
Min 73.8 Min 73.8
] : : 1 max73% Max 73.8
2+ ’ § * ! ¢ t ! | c2Rise €2 Rise
. . . . 46.7ns w5
Min 42.4n - : : : - : Min 42.4n
vax 48.7n S Sl et Max 487
C2 Fall ! . . . X . C2 Fall
=5 P S U H A o] 29.7ns
Min dd.4n Min 27.5n
Max d44.4n - - - - - - Max 31.4n
T SU0V  MS0.0RS CRZJ 75V 6 Aug 2008 : $TTV - MS0.0ns CRZL 7.5V 6 Aug 2008
07:08:57 07:09:36
Rising Time Load Falling Time Load
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PERFPRMANCE CHARACTERISTICS (TA=25°C unless otherwise specifiec)

Tex 50.0Msss 721 Acgs ., 0 Tek {EJH Single Seq 1.00kS/s
5 i 1 E i ]
ALY ' ; AIB.20V
AL 21208 A T106mMS
@ —100my j@iov
2 FHreq <1 Iwidth
= Hz
Min 2.000M Mo 60r0m
1 Max 16.67M Max 60.0m
€2 +Width
286ns
Min 20n
o Max 204n
€2 +Duty
%
Min 4.0
(258 E 2 Max 33.3
P
5.00V  MT.004s ChZ S B8V gAug 2008 90V T ChZ 500V Ws0.0Ms CH1F Z25V 6 Aug 2008
07:59:28 07:31:58
Leading Edge Blanking Time OLP Delay Time
Tek SO.UMS/rs 99 Acgs | ; 0 Tek Single Seq 1.00kS/s | 0
[ t ] 5 | 1
lar1zv AREE : ) T T aveasv
AL 20124 N . . . A 106ms
@:—100mv . : : i : : @ -80my
Ciﬁ‘gq C1 +Width
Min 67.60k Min G0 om
Max 6760k Max 60.0m
| cz twidth
287ns
1 Min280n
Max 294n
H
€2 +Duty 2
] %
Min 2.0
- N Max 2.u
o
“EIE T S00V WMT.00ps CHZ A 6.6V i ; ; ; ;
EE H ohua 2008 ThZ S0V Ws0.0ms CATF

L8V 6 Aug 2008
Leading Edge Blanking Time

07:33:117
OLP Delay Time
leK HBEIE 100M5/s 731 Acqs o 9
I @ | ] Tek BEEE Single 5¢q 1.00KS/S . : 0
E | ]
AI6.36V
AL 106ms
@: —80my
= He <1 g\gidth
Min 65.92k 92.0m:
Max 65 92k rl:‘lfl_:ll: gggm
C2 +width
278ns
1 Min277n
NMax 280n
“
€2 +Duty
%
Min 1.9
2 Max 1.9
P

i 500V W 500ns Ch2 7

TB6V 6Aug 2008
07:57:04

CCRT AT TZ2EV 6 Aug 2008
07:34:16

SUTY S0 O
Leading Edge Blanking Time

OLP Delay Time
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DIP-8 PACKAGE OUTLING

H =1 J [
| \ =~ | \
- }I 11 F A i { = ('I: N
\ [ | ( ' Illr III | ||\|| l
_4“‘_ TN T_;.Qi [{ =
[ i ] \
' | | — [l |l
i = | 1
|
g (Y] U ' | I
Bl — L_“ ‘ E2 |
D
— — —
| A ) U B
5 - - i
NN . ‘
4 | S
L ‘
b= - — _’
T T T
l [ | l | | L
Svmbo | Dimensions In Millimeters Dimensions In Inches
FImas Min Max Min Max
A 3.710 4310 0._146 0.170
Al 0.510 0. 020
A2 3. 200 3. 600 0126 0142
B 0. 380 0.570 0.015 0.022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0.204 0. 360 0. 008 0.014
D 9. 000 9. 400 0.354 0.370
E 6. 200 6. 600 0.244 0. 260
E1 7.320 7.920 0._288 0.312
e 2. 540 (BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0. 331 0.354
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SOT23-6L PACKAGE OUTLING

L1

i |
[
|
-
|
I
E
|

T08 iF

P -
[ «]

=
I 4
|

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.400 0.012 0.016
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2650 2.950 0.104 0.116
= 0.950TYP 0.037TYP
el 1.800 | 2.000 0.071 | 0.079
L 0.700REF 0.028REF
L1 0.300 0.600 0.012 0.024
8 0° a° 0° a°
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