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SANYO Semiconductors
SA/MY o DATA SHEET

Monolithic Linear IC

| AG679T — 3ch Switching Regulator
Control IC

Overview
The LA5679T is an 3ch switching regulator control IC.

Functions
e Operable on low voltage, min 1.8V.
e OUT1 to drive an external PNP.
e OUT2to 3to drive an external NPN.
¢ 3ch independent standby circuit incorporated.
» Reference voltage accuracy +1%.
e MOS transistor driving possible.

Specifications
Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 14 \%
Allowable power dissipation Pd max Independent IC 0.4 W
Operating temperature Topr -20 to +85 °C
Storage temperature Tstg -55 to +150 °C

Operating Conditions at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage 1 Vee 1.8t0 11 \%
Supply voltage 2 VBIAS 1.8t011 \
Output sync current ISINK max 0to 30 mA
Reference voltage output current IREF Otol mA
Timing resistor RT 31030 kQ
Timing capacity CT 100 to 1000 pF
Triangular wave frequency fosc 0.1to1 MHz

B Any and all SANYO Semiconductor products described or contained herein do not have specifications
that can handle applications that require extremely high levels of reliability, such as life-support systems,
aircraft's control systems, or other applications whose failure can be reasonably expected to result in
serious physical and/or material damage. Consult with your SANYO Semiconductor representative
nearest you before using any SANYO Semiconductor products described or contained herein in such
applications.

B SANYO Semiconductor assumes no responsibility for equipment failures that result from using products
at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor
products described or contained herein.

SANYO Semiconductor Co., Ltd

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA5679T Discontinued

Electrical Characteristics at Ta=25°C, Vcc=VSTBY1to3=3V, SCP=0V

Parameter Symbol Conditions Ratings Unit
min | typ | max
[Error amplifier]
IN+pin internal bias voltage VB_IN+ IN2+, IN3+ pin 0.500 0.506 0.512 \%
Output “Low” voltage CH1 VLow_FB1 IN1- = 0.5V, IN1+ = 0V, IFB1 = 20pA 1 \Y
CH2, CH3 VLow_FB2 IN2, 3- =1V 0.2 \%
Output “Hi” voltage CH1 VHi_FB1 IN1- = 0.5V, IN1+ = 2V, IFB1 = -20pA 2.25 v
CH2, CH3 VHi_FB2 IN2, 3- =0V 0.81 \%
Common-mode input CH1 VICM_IN o B v
voltage range
[Protection circuit]
Threshold voltage VSCP 11 1.25 1.4 \%
[SCP pin current] ISCP 3.8 A
[Still period adjusting section]
Input bias current IB_DTC -15 -3 UA
Threshold voltage 1 CH1 VTH1_DTC FB1 = 0.5V Duty cycle = 100% 0.35 0.4 0.45 \%
Threshold voltage 2 CH1 VTH2_DTC FB1 = 0.5V Duty cycle = 0% 0.67 0.77 0.87 \%
Threshold voltage 3 CH2, CH3 VTH3_DTC FB2,3 =1V Duty cycle = 100% 0.80 0.88 0.96 \Y
Threshold voltage 4 CH2, CH3 VTH4_DTC FB2, 3 = 1V Duty cycle = 0% 0.40 0.45 0.50 Y
[Output block 1 (ch1)]
OUT pin source current louT1_SOUR FB1=2V,DTC1 =0V, RSET1 = 3.3Q, 10 mA
VouTtl =2.7V, ICAPH = 0.5mA
OUT pin sync current louT1_SINK FB1=0.5V, DTC1 =0V,
RSET1 = 3.3Q, Voutl = 2.3V 20 30 40 mA
ISET pin voltage VISET FB1=0.5V, DTC1 =0V,
RSET1 = 3.3Q, VoyTtl = 2.3V 0.065 01 0135 v
[Output block 2 to 3 (ch2 to ch3)]
OUT pin source current louT23_SOUR | RSET2, 3 =680Q, VoyT2,3=0.9V, 20 30 40 mA
DTC2,3=1V,FB2,3=1V
OUT pin sync current louT23_SINK | RSET2, 3 = 680Q, VouT2, 3 = 0.3V, 20 A
DTC2,3=1V,FB2,3=0V
OUT pin High voltage VouT23_Hi RSET2, 3 = 680Q, IoyT2, 3= -10mA, 5 v
DTC2,3=1V, FB2,3=1V
OUT pin low voltage VouT23_LOW | RSET2, 3 =680, loyT2, 3 =10mA, 02 v
DTC2, 3=1V, FB2, 3 =0V
ISET pin voltage VISET23 RSET2, 3 =680Q, VoyT12,3=0.9V, 0.230 0.350 0.470 v
DTC2,3=1V,FB2,3=1V
[Triangular wave generator]
Current setting pin voltage VT_RT RT = 5.6kQ 1.190 1.260 1.330 \Y
Output current loH_CT VCT = 0.5V, RT =5.6kQ 230 A
Output current ratio Alg_CT 0.8 1.0 1.2
Oscillation frequency foscl 200 260 320 kHz
[Reference voltage block]
Reference voltage VREF IREF = -1mA 1.244 1.257 1.270 \Y
Line regulation VLN_REF Vcc =1.8Vito 11V 10 mv
Load regulation VLD_REF IREF = -0.1mA to -1mA 10 mV
[STBY circuit]
ON voltage VON_STBY 1.15 \Y
OFF voltage VOFF_STBY 0.2 \Y
Pin input current IIN_STBY VSTBY1to 3 =3V 70 UA
[All circuit]
Operating current dissipation Iccl FB1=0.5V, FB2,3=1V
(lcc+IBIAS1 to 3) DTC1 =0V, DTC2,3=1V 12 15 mA
RSET2, 3 =680Q, RSET1 = 3.3Q
Standby current dissipation Icc2 VSTBY1to 3 =0V 1 WA
(Icc+IBIAS1 to 3)
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LA5679T Discontinued

Package Dimensions

unit : mm
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LAS5679T
Pin Assignment
stBY2 [2] INL+
FB2 [3] INL-
pTC2 [4] STBY1
ISET2 [5] VREF
vBiAS2 6] FB1
outz [7] 30 DTC1
NC 8] 29] vBIASL
GND2 o LAS679T 28] ouT
GND3 [0 27] 1sET2
NC [1d] 26] GND1
ouTs 12 25] caPHL
VBIAS3 [13] 24] capL1
ISET3 [14 23] scp
pTC3 15 22] s
FB3 [16 21] rT
stBY3 [17] 20] cT1
N3 [18 10] cT2

Top view
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LA5679T Discontinued

Block Diagram
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Note) Soft start of Ch2 and Ch3 may not occur in certain condition.
For details, refer to “Ch2 and Ch3 Soft Start” of the specification.
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Output stage

LA5679T Discontinued
(1) For Chl

Output current oy T1 (sink) of Chl can be set freely by means of the resistance of ISET1 to GND and can be
represented as follows:

-y _ O1+VBEL-VBE2
ouT== RSET2

(Al

With VBEL = VBE2,

louTl = ReeT2

AsVBE2 changes with IoyT1 and thus VBEL = VBEZ2 is not necessarily established, refer to the IQyT (sink)-
RSET characteristics for setting of RSET1.

L
CAPL |::| CAPH

(Al

<— loyT!
OuUT1

RSET1

loyT1 sink current

(2) For Ch2 (and for Ch3)
Output current |y T2 (source) can be set freely by means of the resistance of ISET2 to GND and can be
represented as follows:

0.4+VBE1-VBE2

louT2= RSET2 x 61.4 [A]
When VBE1=VBE2,
louT2= RSET2 X 61.4[A] The eguation is for Ch2. The same appliesto Ch3.

AsVBE2 varieswith ISET2, VBEL is not always equal to VBE2. Besides, the current magnification of 61.4 varies
dlightly with VSET2 and |oyT2. Refer to loyT (source)-RSET characteristic when setting RSET.
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LA5679T Discontinued
— |
i VBIAS2

—>louT2

—{ |

ouT2

RSET2 VSET

loyT?2 source current
* Figure shows a case with Ch2 aswell as a case with Ch3.

SCP pin
With FB1 being LOW (FB2 and 3 HI) because of load short-circuit, SCP charge begins. If FB1 is not reset within the
set time, tscp, a protective circuit is activated. (The entire OUT is turned OFF when this circuit is activated.)

Charge with Iscp

Ne A

charge ISCP  sSCP operation

SCP charge

_ Cscp-Vscp
tSCP_lSC—P [s]
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Setting the dead time

LA5679T Discontinued
(1) For Chl

The dead time of Chl can be set with the DTCL1 voltage.

VREF . .
Triangular input waveform of PWM comparator

VTH1_pTC — /
VvDTC1 >

DTC1

T

VDTC1 VTH2_pTc—P

v

Duty D1 isrepresented as follows:

VDTC-VTH2_pTC
VTH1 pTCc-VTH2 DT

D1=(1- o) x100[%]

(2) For Ch2 (and Ch3)
The dead time of Ch2 can be set with the voltage of DTC2.

VREF . .
Triangular input waveform of PWM comparator

VTH3_pTc—P> /
vDTC2 >

DTC2

7

VDTC2 VTH4_pTc—P

v

* Figure shows a case with Ch2 as well as a case with Ch3.

Duty D2 isrepresented as follows:

D2 = VDTC2-VTH4 pTC 100 [%
= VTH3 DTeVTHA pro < 100 [%]

* The equation isfor Ch2. The same appliesto Ch3.
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Method to set the soft start time

LA5679T Discontinued
(1) For Chl

The Ch1l soft start time is set with a capacity connected between DTC pin and VREF.

VREF Triangular input waveform of
VDTC1 waveform PWM comparator

VREF —p> / /

VTH1_pT1C

CsoFT1

VTHZ_pTC >

Soft start time tgofFT

t __ CSOFTLRLR2 VDTCL (R1+R2)-R2VREF
SOFT1= RI+R2 n RIVREF [<]

(2) For Ch2 (and Ch3)
The Ch2 soft start time is set with a capacity connected between DTC2 and 3 pins and GND.

VREF Triangular input waveform of
PWM comparator

/ VDTC2 waveform

ALy KT 0 (G S S S

CsoFT2

VTH4_pTCc >

Soft start time tgOfFT

* Figure shows a case with Ch2 aswell as a case with Ch3.

t e o1 VDTC2 R
SOFT2=-CsoFT2R21In (I~ yeee~p1es Re) 19

* The equation isfor Ch2. The same appliesto Ch3.
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LA5679T Discontinued
Typical circuit using VBIAS1

As the power to the output stage is supplied with VBAIASI, the application shown in the figure can be made. The
voltage of 5V stepped up with CH2 isapplied to VBAIASI to obtain Vo1 = 3.3V. Thisis stepped up/down against the
changeof Vcc=2to4V.

* Use the emitter of external PNP and VBAISL on the same potential.

CAPL CAPH

VBIAS1 Vo1=3.3V > ToVee

To IN1+ Vo2=5V

VBATT=2 to 4V

ISET2

RSET2 To OUT2

; Note: Use the emitter of external PNP
and VBIAS1 on the same potential.

Typical use of VBISA1

Typical circuit using VBIAS2 (and VBIAS3)
Asthe power to the output stage is supplied with VBAIAS2, the application shown in the figure can be made. The
voltage of Vo1 =5V stepped up with CH1 is applied to VBAIAS2. Asthe voltage of about VBIAS2-1V is generated,
MOS transistor can be driven even when VBATT islow as shown in the typical circuit.

VBIAS2
R R -~ o m
LI
(5 i ToVee V02=3.3V
VBATT=2V ; To IN2+
‘ 1
L1
I*A( ouT2 T
™ sw | L Vol
A VOUT2
; MCH3406 5V
A+ To INL+
A

RSET ;7_ To OUT1

Typical VBIAS2 circuit
* Figure shows a case with VBIAS2 as well as for acase with VBIASS.

During operation at low voltage (For Vcc, VBIAS1to 3, 1.8 V or less)
A circuit to turn OFF the output when detecting V cc and VBIASL to 3 during low voltage is hot inserted. Turn OFF
the output in STBY below the operation range.
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LA5679T Discontinued
CT1land CT2

CT1 and CT2 have the waveform mutually displaced by 180 degrees in the phase. Independent frequency setting is
impossible. Set the same value for capacitors to be connected, CT1 and CT2.

Relationship between short-circuit protection and soft start
The soft start condition isjudged to be ashort-circuit condition and chargeto Cscpiscontinued. Set the soft start time
tsoET shorter than the set time tgcp for short-circuit protection.

Use in the step-down circuit (chl)
The step-down application as shown below is judged to be the short-circuit condition withVBIASL lower than the set
voltage of Vo+VF and SCP is activated.

Vol

VF (Diode forward voltage) <
7/

VBIAS1 ¢ Vo1l

/\
/\
/
4
/
//
4
7
VE IN+ A\ \ VBIAS1=Vo+VF
,/< SCP activated l/
/
/\

1.8v VBIAS1

ouT

With VBIAS1<V+VF at step-down

Use of the step-up circuit (Ch2, Ch3)
As shown in the figure, the step-up application forms a through viaaVcc—L—D route in the STBY OFF mode, so
that the voltage remainsin V. Similarly, the voltage remainsin Vo in the SCP run mode. If necessary, cut off the
through route with a switch.

Vee

When a chopper step-up circuit is used
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LAS679T Discontinued
Soft start of Ch2 and Ch3

Ch2 and Ch3 cannot perform soft start when VREF is started in advance because a DTC discharge circuit is not
provided. Provide this discharge circuit.

To STBY2 To DTC2 To STBY3 To DTC3
To VREF To VREF

27kQ
51kQ

27kQ
51kQ

3
Q1 °

100kQ
100kQ2

® * & L * To GND

Set Q1 and Q3 to the threshold value of 0.89 V while assuming VBE = 0.7V.

Plan with an external DTC pin discharge circuit

Resistance between the base and emitter of external PNP transistor (or between

the gate and source in the case of MOS transistor)
During light-load operation, the switching speed of transistor on the sink side of output stage is delayed, so that the
externa transistor cannot be turned OFF completely, resulting in increase in the current drain. Insert resistance
between the base and emitter of external PNP transistor (or between the gate and source of MOS transistor) to ensure
switching-off under light load and to prevent increase in the current drain.

VBIAS1

ouT

Resistance
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LA5679T Discontinued

Resistance between CAPL and GND during MOS drive

VouT develops chattering with VBIASL at about -3V. Thisis considered due to the high impedance condition
sensitive to noise in the course of change of the inverter output shown below from HI to LOW. Provide aresistor to
CAPL - GND to improve the high impedance condition to eliminate chattering.

AW |
7J7 CAPL CAPH

VBIAS1

CAPL - GND resistor 7\ < louT

RSET

Inverter output passes through the impedance
condition during change from HI to LOW.

.................. VBlASl M [ VBIASl

Chattering

 — VBIAS1-3V

VouTt waveform VouT waveform
(Resistor between CAPL and GND)
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LA5679T Discontinued

IoyT - mA

IouT - mA
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B Specifications of any and all SANYO Semiconductor products described or contained herein stipulate the
performance, characteristics, and functions of the described products in the independent state, and are
not guarantees of the performance, characteristics, and functions of the described products as mounted
in the customer's products or equipment. To verify symptoms and states that cannot be evaluated in an
independent device, the customer should always evaluate and test devices mounted in the customer's
products or equipment.

B SANYO Semiconductor Co., Ltd. strives to supply high-quality high-reliability products. However, any
and all semiconductor products fail with some probability. It is possible that these probabilistic failures
could give rise to accidents or events that could endanger human lives, that could give rise to smoke or
fire, or that could cause damage to other property. When designing equipment, adopt safety measures
so that these kinds of accidents or events cannot occur. Such measures include but are not limited to
protective circuits and error prevention circuits for safe design, redundant design, and structural design.

H |n the event that any or all SANYO Semiconductor products (including technical data,services) described
or contained herein are controlled under any of applicable local export control laws and regulations, such
products must not be exported without obtaining the export license from the authorities concerned in
accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or
otherwise, without the prior written permission of SANYO Semiconductor Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO Semiconductor product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO Semiconductor believes information herein is accurate and
reliable, but no guarantees are made or implied regarding its use or any infringements of intellectual
property rights or other rights of third parties.

This catalog provides information as of January, 2006. Specifications and information herein are subject
to change without notice.

PS No.7619-14/14



