NEOTES 165695

Digital CCFL Controller

TG3695XX X CT |1 28| PFCR
Format Description : X : SOP Co |2 27| PECI
Features Cl |3 26| VDD

5V Operation Voltage

Full Bridge Half Bridge Center Tap PP ISEN |4 25| P44/SCLK

Switched Snubber Selectable ADIM |5 24| P45/SDAT

MOS Drive Output

Current resonance tracing PORT |6 23| RST/VPP

High Efficiency

Digital PWM Dimming ONP |7 22 NC

Phase—Array function P40 |8 21 X1

Open Lamp Latched Protection

OVP and Short protection VR |9 20 X2

External protection input

Low Power Digital Process P41 |10 19 EXT—L

12C(SMBus):8bits mode P42 |11 18| ZEN

P43 |12 17| Q4

Applications VSS |13 16| Q3

Cold Cathode Fluorescent Lamps system

Notebook Computer Ql 14 15 Q2

LCD Monitor TG3695XXX

LCD PC

LCD TV

Personal Digital Assistants

Video Phone/ Door Phone

Navigation Devices (GPS Equipment) General Description:

ATM/ Fina.ncial Terminal TG3695XX integrated circuit provides the

POS Terminal essential features for controlling CCFL in a small
20, 24 or 28—pin package. New developed Current
resonance auto resonance detection provides a

Recommended Operating Condition:
c P g high reliability stable and more than 95% high

SuppIyIVoltage: ................................ 45 ~5'5 \{) efficiency to make it especially suitable for LCD
Operating Ambient Temperature:«--=---- 2080 C backlight application. TG3695XX can selectable
Operating Frequency: - --= r=ssrsraressreeas 32K ~ 100k Hz g pp .

driving mode from full bridge, half bridge, center
tap PP, or switched snubber circuits. TG3695XX

auto resonance tracing circuit. It can exchange
(All of the voltages referenced to Vss) , racing . &
the currently | ignition operation mode.

i‘ﬁ'iynvflfffgee(xﬂ:? oY, TG3695XX is made by degital controll process.
. . o ~ o So it is easy to use the 12C BUS.

Operating ambient temperature (Topr)--+- -20°C " +85°C Circuit i ol di des |

Storage ambient temperature (Tstor):=:+- -30°C ~ + 125°C . Ircurt is .vers./ simple and it provides low cost

POWGI’ Consumption (PC) ................................. 500 mW Inverter CIrCUIt'

ESD ............................................................ 3KV

REREFEENGILDTHY ., FPELGCERSNDHEED
HYFET,
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NEOTES 165695

Digital CCFL Controller

TG3695XX X
ELECTRICAL CHARACTERISTICS

(All of voltages referenced to Vss, Vdd = 5.0V, fosc = 16 MHz, ambient temperature is 25° C unless otherwise note.)

PARAMETER SYM. DESCRIPTION MIN. | TYP. | MAX. |UNIT
Normal mode, Vpp = Vdd - 5 55
Operating voltage Vdd  [Programming mode, Vpp = 12.5V 45 5 55 |V
Internal clock Fosc |Vdd =5V -1% 16 7% [MHz
voltage Vdr - 15 - |V
Internal POR Vpor |Vdd rise rate to ensure internal power-on reset | - 0.05 - |Vims
ViL1 |Allinput pins except those specified helow Vss - 09 |V
ViL2 [Reset pin Vss 121 |V
ViL3 [Xin (inRC mode ) Vv
Input Low Voltage ViL4 [Xin (in X'tal mode ) - Vv
ViH1 |Allinput pins except those specified below 2.5 - vdd |V
ViH2 [Reset pin 1.95 Vdd [V
ViH3 |Xin (in RC mode ) Vv
Input High Voltage ViH4 |Xin (in X'tal mode ) Vv
Reset pin leakage current {llekg |Vin = Vdd - - 2 |uA
IO port pull-up resistor ~ |Rup {Vin=Vss, Vdd =5V - 80 KQ
10 port pull-down resistor [Rdn {Vin=Vss,, Vdd =5V - 50 KO
current loH [Vop=Vdd-05V - 10 .
Port 4 output sink current |loL  [Vop=Vss+ 0.5V - 125 - |mA
current loH [Vop=Vdd-05V - 10 .
Port 4 output sink current |loL  [Vop=Vss + 0.5V - 125 - |mA
Internal Vref voltage Viref {Vdd =5V - 1.237 - |V
AINO ~ AIN7 input voltage [Vani Vsst0.2| - Avref [V
Power On Reset Vivd 35 Vv
frequency Fwork |Vdd = 5V 32 100 |KHz
BURST mode frequency  |Fpwm [Vdd =5V 0.1 100 |KHz
ldd1 |Internal RC mode Vdd=5V 16MHz| - 16 - |mA
ldd2 [X'tal mode Vdd=5V 16MHz| - 18 - [mA
Supply Current ldd3 |Power Down mode Vdd=5v - 35 - |uA
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163695
NEOTES Digital CCFL Controller

TG3695XX X
Standard settings for inverter

Parameter Symbol | Test Conditions TO309x Units

Min | defolt | Max

ENABLE INPUT
ENABLE High 24 VDD V
ENABLE Low 0 0.8 V
BRIGHTNESS CONTROL
BRITE_A Voltage Range 0 VDD \
Full Brightness BRITE_A Input 1.25 \%
Full Darkness BRITE_A Input 0 \%
BRITE_D Voltage Range Program setup 0 VDD \
Full Brightness BRITE_D Input Program setup 5 \%
Full Darkness BRITE_D Input Program setup 0 \%
BURST RAMP GENERATOR
Ramp Frequency program setup 0.1 [200Hz| 100 KHz
Burst Duty Cycle Range 0 100 %
LAMP FREQUENCY GENERATOR
Lamp Frequency Range program setup 32 100 KHz
Strike Frequency/Start freaquency 70 KHz
STRIKING BLOCK
Lamp current Regulatiqn . 1.25 Vv
Reference Voltage During Strike
PROTECTION
Open Lamp Detection Enable Threshold 2 \%
Over Voltage Detection Threshold 1.8 \%
Open Lamp Striking Time Out Program setup 1 15 2 sec
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NEOTES

163695
Digital CCFL Controller

PADVR |1 U 24| PROT CT |1 28| PFCR
PIN ASSINGNMENT P40| 2 23| OVP co |2 27| PFCI
Format Description : X : SOP Ejzl,) i gi ';“SDEIILVI ISECI\: 2 ;g ;/AB‘.IIDSCLK
VSS|5 20| CI
TG3695XX X o1ls 191 Co ADIM |5 24 | P45/SDAT
TG36950 SOP20 QT | FA alne
TG36951 SOP24 o ORI - 0| 2
TG36952 SOP28 EXT_L|11 14| RST/VPP  pa1 | 10 19| EXT L
X2| 12 13| X1 P42 | 11 18| ZEN
TG36951XX P43 | 12 17| Q4
VSss | 13 16| Q3
Q1 [ 14 15| Q2
TG36952XX
NO PIN NAME TYPE DESCRIPTION
1 | CT 0] EERZARSEERHTTT,
2 |CO 0] BoBAREERmTTT.
3 |ClI I BoBAREERmTTT.
4 | ISEN I EERMEMFTYT
5 |ADIM I NEREEERHFTY .
6 |PORT I NEREANIKFTT,
7 |OVP I BEETREANGHF T REBHRICO v IR IULET,
8 | P40 I A/D converter A HHFTT
9 |VR I A/D converter 77ty A WIHFTY,
10 | P41 I A/D converter A HiFTY o
11 | P42 I A/D converter A A3 F T,
12 | P43 I A/D converter A NIHFTY o
13 | VSS I GNDI¥fFTY
14 Q1 o) Full-Bridge PIN (N-MOS) HHh T,
15 1 Q2 o) Full-Bridge PIN (N-MOS) HHh T,
16 | Q3 ) Full-Bridge PIN (P-MOS)/Half-Bridge i 51 T3,
17 | Q4 0] Full-Bridge PIN (P-MOS)/Half-Bridge i 51 TF
18 | ZEN I MARREDRE T T, Y F—F 1A —FO7 /—FICEfichEzS,
19 |EXT_L | 200Hz/ \—R MRS DN RIZAA S TY,
20 | X1 0] FEHRI/FRC/ Crystal A A IHFo
21 | X2 [ Crystal A HiF,
22 |NC - MERIKREAIE AR F T . EHMLALTTSL,
23 | RST/VPP I VYT / AR—TLIHFTY,
24 | PAS/SDAT [/0 |12Cc T—4HFTY,
25 | P44/SCLK I 12C YRYYIHFTY
26 (VDD I 5VE5%MDCERE S A TTELY,
27 | PECI I PFCOERBEANTT,
28 | PFCR 0 PFCOFA 7y MERZERUMITES
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NEOTES

163695

Digital CCFL Controller

TG3695XX X

Format Description : X : SOP

RETOVIIEIMCUE QDY ITL—. 7
+O5 7090 TETEY . EEDEELIC
ML TCERSENATREESAICESHEETY .

VDD MCU Logic Block Q1
VSS Q2
RESET DRAM Phase Q3
- Ll | Frequency | Allay Q4
x| || erow o [ Gomvrer vioscrer | | |2
X2 | STACK F?:’Tz;‘;'r Driver | EXTL |
ADCO 8 Int | Internal ZEN
nterna
ADC1 0SC Interrupt Control PWM PFC
ADC2 < Resister E)Igc\(/avr’\r;lal PFCR
AD Internal PORT
ADC3 Converter Clock Internal Protection | Frequency :
SCLK Corlltrol Control Offset ISEN
<BaT 12C ALU Register OVP
Interface Karnel Analog Block ADIM
| CT |
TG 3695 Internal Block | ol |
coO
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NEOTES

Digital CCFL Controller

163695

PWM DIMMING

Description : TG3695XX

TG3695XXN
TG3695XXP

PWM DIMMING
TG3695XX

BEETEX20%M5100%9TT,
BREELTZBHIELTEET,

Type P

Type N

Duty (%)

100%

20%

Duty (%)

100%

3.3V

20%

ADCO (V)

ADCO (V)
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NEOTES

163695
Digital CCFL Controller

UVLO/IOVP
Description : TG3695XX X

TG3695XX X

ADC2
TG3695XX X

Explanation:
HREEE? ?VT. ? ?VULTICH
21158 . QIELLQAD HE hEELE
L/ij-o
BUBRMAEIELERICIE., 2EIR
FOa—ILhbirb EIFET,

? 2VUEDARDT, QI7ELLQ4D
HAOEEFELELES,

HELZ [B] %

BERBAEE

e

EIRAEL
REXTE
EL=5E
O [=] F& 451

Vce

Vce

Vce
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NEOTES

163695
Digital CCFL Controller

NEREETEA T av
Description : TG3695XX X
TG3695XX X

12C BUS
TG3695XX X

Explanation:

TG3695XX XIEZRERL ¥ X AN F fi&
HRESNEHOF T3 HY
ij-o
BEITIHILNREDHAEDLE
DHEMSEA TS,

ATV EREILARETT A, HRAE
LR ERYET,

Name Defolt
ADCO XXPAVEH R TE T, OMINEREE TY o XXNIZZDHTY
Target Freagency 75kHz woIEFIR T DRIRBERELET . TI4ILITILT5kHZTY,
Q3,Q4 Active L Full-Bridge 3% E D1HE DQ3,Q4% REELFET . TI4ILMNEPERETT
Tdead 0625usec | TYRBALDEETY . TIAHILETIH0.625 1 seclTFRESNTULET
Mode TITVDFX, N—TT1)yPHX, CT-PP PX, 3-FET TXO'HYFET .
PWM 160Hz PWMERA B R TY . TI4ILETIX160HISERE SN TLET
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NEOTES 165695

Digital CCFL Controller

Timing seaquence
Description : TG3695XX X

TG3695XF X

Full-Bridge
TG3695XFX

Explanation:

TG3695XFXIZTIL T RIZERTE
SNt=ATar T, £4BETRER
SUR—REHDU YU NREEE
ALTHY. MOS-FETO FE#E R/
[ZHIZRET,

FIHILNERE TIINAYAFIZP-
Channel MOS-FET# {3 5% E
[THOTWET M. AT avicky
Q3 QA4 NWERERFRTET HIELHT
BETY,

DEAD=0.625 u sec
OFF

Q3 ON

DEAD

OFF

Q4 ON

ON

DEAD
—>
Q 1 OFF |
> -«
DEAD ON
—>

Qz OFF DEAD

A
\J
A
\J

Q2

A
Y
|

Q2"

\J
A

) J
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NEOTES 165695

Digital CCFL Controller

Phase Detection
Description : TG3695XX X

TG3695XF X

ZEN
TG3695XFX

Explanation:

ZEN A A& 4R B R D H AR E R AL
HERHL, CNEERBEREESE 7d
BEASEHEHDTY,

TG3695XFXIZ D ER I mh D

A ¥ (AN D K S5I1ZMOS-

FETOONZAZIU T #HIEHLET

ZEN

ON

Q1

ON

Q2

A
A4
A
\J

Q2

A
\J
A
\J

Q2"

Y-
A
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163695

tal CCFL Controller

igi

D

NEOTES

CN1 1ov 4.7u (1208)/50V
F1 KOA CCF 1A Lsc 164mH
VIN12V [T} CEL Ape 3, iz L oo
GND 2t I — S 2
SV by UEL 5V 4 POmE 1
CE2 CE3 3vin  vout L |_|Hm_u\mx<\3.m CON2
CON4 100u2sVL+ | |
T~ —=lulev
(0805)/ cE4 2 3 )
onp |2 1u/16V L oits Mwm
78L05(SOT-89) (0805) -
1
= RES 10R(0805)
N1
RE2
RE7 2
1K(0805) 10K(0805) z02 ZEn—
nm_S L
RE4 UE2 E|__ - N-P MOSFET AO4614
33K(0805) CE5 |W PADVR  PROT ww 0.047u/(0805)/16V = RE11
3 OVPI o2 CE6 D1 2.2K
1 —3 ADIM 22 A 4
- 21 isen 0.01u(0805)/16 4148
1) ISEN 50 ISEN I
£ T | Gy
S 18 RE6
RES & cTi— 750R(0805)
3 PRCI |D7e- JP|short JP|short JP|short
|/ — 16 Silels sho shor
47K(0805) As VDD e
7oh 2 PAS —0~ ON JE1  SJE2 JE3
5.18) pAmER e [t
. 0.1u | 330P(0805) RE10 10R(0805) RE12 ¢ RE13) RE14
TG3695-24 CE9—— N2 37K
(0805) (0805) (0805)
0.01u(0805) (0805)
2
RE9
RE3 ZD3 ISEN !
\V4 2K(0805) 10K(0805) 6.2B
CE11 CE15 RE15
E|__ 1 N-P MOSFET AO4614 4700P/16V 10K
0.047u/(0805)/16V = (0805) (0805)
=
o
=
X ©
IS
S
X &
X =
o - Recommended Operating Condition:
o) o Supply Voltage:«++=++=rrarrarearrareameannnen 475" 525V
©
- ~
™ w Operating Ambient Temperature-=-==--+ ..—207 85 °C
(@) = Operating Frequency===«======rrerreeeees -+, 32K~ 100k Hz
o
— <
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