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PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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ASSP for Power Management Applications of
Ultra Mobile PC

6ch DC/DC Converter IC
for LPIA Platform VR

MB39C308

B DESCRIPTION

The MB39C308 is a 6¢ch DC/DC buck converter LSI, which integrates all of necessary power supplies for Ultra-
Mobile PC powered by 2-cell Li-ion battery. And the MB39C308 uses current mode topology with N-channel
synchronous rectification to realize high conversion efficiency.

The MB39C308 is the Power Management IC supporting the LPIA(Low Power Intel Architecture) which Intel
Corporation proposes as the low power consumption platform for UMPC.

The CH1 and CH2 are flexible to adopt the output current capability by selection of external FETs and easy to
optimize efficiency. The CH3, CH4, CH5 and CH6 integrate the switching FETs capable of high current for down-
sizing the power supply solution.

The MB39C308 uses Fujitsu’s LDMOS process technology and supplies all power without dispersing power from
a lithium-ion battery.

B FEATURES
* Input voltage range :55Vto126V
 Topology : Current Mode
* Integrated FET Driver for external MOSFETs : CH1, CH2
* Integrated Switching MOSFETSs : CH3, CH4, CH5, CH®6
+ Fixed Preset Output Voltage : CH1, CH2, CH5
+ Selectable Preset Output Voltage : CH3, CH4, CH6
Channel &‘:ttg;; c?uurtrglrj\tt Remarks
CH1 5V 2 A* —
CH2 3.3V 4.5 A" —
CHS3 1.8V/A15V Max : 2.7 A
m 09 V075V Mox 15 A DDR2/DDR3 are selectable.
CH5 1.5V Max : 2.5 A —
CH6 1.1V/1.05V Max : 3.5 A |Two values are selectable.

* 1 It is the reference value at the typical EVB.
(Continued)
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(Continued)

« PWM switching frequency :0.7 MHz

(CH4 : 0.7 MHz/0.35 MHz)

* Various protection
- Over current protection (OCP) - Input over voltage protection (IVP)
- Output short circuit protection (SCP) - Under voltage lock out protection (UVLO)
- Output over voltage protection (OVP) - Over temperature protection (OTP)
POWERGOOD function
Soft start function independent from output loads.
Soft stop function independent from output loads.
High conversion efficiency in wide range of load current.
Packaged in a compact package : PFBGA-208 (9.00 mm x 9.00 mm x 1.30 mm)

H APPLICATIONS

+ UMPC (Ultra Mobile PC)
* MID (Mobile Internet Device)
* Mobile equipment etc.
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MB39C308

H PIN ASSIGNMENT

(BOTTOM VIEW)
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(BGA-208P-M02)(156-pin + Thermal 52-pin)
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H PIN DESCRIPTIONS

Block Pin Name | 1/0 Description
FB1 I CH1 Error amplifier input pin, being connected to output of CH1.
PVDD1 — | Power supply pin of the CH1 output block.
CB1 O |Internal power supply pin of the CH1 gate driver block.
CH1 LX1 — | CH1 inductor connection pin.
OUT1H O | CH1 High-side N-ch FET drive output pin.
OUT1L O |CH1 Low-side N-ch FET drive output pin.
PGND1 — | Ground pin of the CH1 output block.
FB2 I CH2 Error amplifier input pin, being connected to output of CH2.
PvVDD2 — | Power supply pin of the CH2 output block.
CB2 O |Internal power supply pin of the CH2 gate driver block.
CH2 LX2 — | CH2 inductor connection pin.
OUT2H O | CH2 High-side N-ch FET drive output pin.
ouTaL O |CH2 Low-side N-ch FET drive output pin.
PGND2 — | Ground pin of the CH2 output block.
FB3 I CH3 Error amplifier input pin, being connected to output of CH3.
PVDD3A
to — | Power supply pins of the CH3 output block.
PVDD3I
CB3 O |Internal power supply pin of the CH3 gate driver block.
CH3 LX3A
to — | CH3 inductor connection pins.
LX3lI
PGND3A
to — | Ground pins of the CH3 output block.
PGND3I
FB4 I CH4 Error amplifier input pin, being connected to output of CH4.
PVDD4A
to — | Power supply pins of the CH4 output block.
PVDD4G
CB4 O |Internal power supply pin of the CH4 gate driver block.
CH4 LX4A
to — | CH4 inductor connection pins.
LX4H
PGND4A
to — | Ground pins of the CH4 output block.
PGND4H

[e®)
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Block Pin Name | 1/O Description
FB5 I CH5 Error amplifier input pin, being connected to output of CH5.
PVDD5A
to — | Power supply pins of the CH5 output block.
PVDD5H
CB5 O |Internal power supply pin of the CH5 gate driver block.
CH5 LX5A
to — | CH5 inductor connection pins.
LX5I
PGND5A
to — | Ground pins of the CH5 output block.
PGNDS5I
FB6 I CHS6 Error amplifier input pin, being connected to output of CH6.
PVDD6A
to — | Power supply pins of the CH6 output block.
PVDD6J
CB6 O |Internal power supply pin of the CH6 gate driver block.
CHé LX6A
to — | CHB6 inductor connection pins.
LX6J
PGND6A
to — | Ground pins of the CH6 output block.
PGND6J
CTL1 I CH1 Control input pin. (L : Standby / H : Normal operation)
CTL2 I CH2 Control input pin. (L : Standby / H : Normal operation)
CTL34 I CH3 and CH4 control input pin. (L : Standby / H : Normal operation)
CTL5 I CH5 Control input pin. (L : Standby / H : Normal operation)
CTL6 I CH®6 Control input pin. (L : Standby / H : Normal operation)
PG1 O |CH1 POWERGOOD output pin. (N-ch MOS open drain output)
PG2 O |CH2 POWERGOOD output pin. (N-ch MOS open drain output)
Common PG3 O |CH3 POWERGOOD output pin. (N-ch MOS open drain output)
PG4 O |CH4 POWERGOOD output pin. (N-ch MOS open drain output)
PG5 O |CH5 POWERGOOD output pin. (N-ch MOS open drain output)
PG6 O |CH6 POWERGOOD output pin. (N-ch MOS open drain output)
ALLPG 0 POWERGOOD output pin (The ALLPG pin outputs “H”, When channels CH3,
CH4, CHS5 and CH6 are the power good).
CH4 switching frequency setting pin.
FSEL4 I FSEL4 =“H” : 700 kHz

FSEL4 ="L":0.35 MHz (Shown in the “@ ELECTRICAL CHARACTERISTICS”)

DS04-27261-6E
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(Continued)
Block Pin Name | 1/O Description
Preset output voltage setting pin for CH3/CH4.
VSEL34 I VSEL34 =“H” : Vout_CH3 =1.8 V, Vout_ CH4 =09V
VSEL34 =“L": Vout_CH3 =1.5V, Vout_ CH4=0.75V
Preset output voltage setting pin for CH6 dynamically.
DVSEL6 I DVSEL6 =“H”: Vout_CH6=1.1V
DVSEL6 =“L”: Vout_CH6=1.05V
SSH Soft-Start and Soft-Stop time setting pin (Shown in the “B DESCRIPTION OF
I SOFT-START AND SOFT-STOP OPERATION e Soft-Start/Soft-Stop time
SS2 (tson/tsoff) Setting Conditions”).
Bias voltage output pin for bootstrap and low-side N-ch gate driver of all
Common VB o channels.
Bias voltage input pin for bootstrap.
DIN I DIN pin should be connected with VB pin.
(Shown in the “B BLOCK DIAGRAM”)
PVDD7 — | Power supply pin of VB block.
PGND7 — | Ground pin of VB block.
AVDD — | Power supply pin for common block.
VREF O |Reference voltage output pin.
AGND — | Ground pin of common block.
(o)
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H BLOCK DIAGRAM
Used in 2-cell Li-lon power system

MB39C308
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MB39C308
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CURRENT MODE TOPOLOGY

A DC/DC regulation block of Current-mode (C-mode) is illustrated in the “e DC/DC topology, Current mode
operation”.

In this C-mode, the High-side FET is turned ON while the SR-FF is set at every clock cycle generated by on
chip oscillator. During ON period (ton), the current is supplied by Vi, then Inductor current(IL) is increased.
Besides a current (IL/m), which senses the inductor current(IL), flows across a resistor (Rs) then the resister
voltage (Vs) is increased. When the Vs reaches Eout , which is an output of the Error amp, the SR-FF is reset
and the High-side FET is turned OFF (toff) until the next rising clock comes.

The voltage regulation is done by controlling a peak current of the inductor current (IL).

* DC/DC topology, Current mode operation

Bias ~ CcB
Power A ?
Supply
| High-side VIN
Driver g
R1
FB |
Fout SR-FF O —
R2 = rve , | Current
Control Bias Sense L Vo
Lo iC Low-side
VREF S g Driver /oo O
1= 1
0sC 1 I
Vs _r l_ﬁT'XIL r7

’%Rs

ést' o)
L ANNNS

Eout

S gwqrgng
hhhy
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B ABSOLUTE MAXIMUM RATINGS

MB39C308
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Rating
Parameter Symbol Condition - Unit
Min Max
Power supply voltage Vob AVDD, PVDD1 to PVDD7 pin -0.3 +13.5 \'
CB voltage Ves CB1 to CB6 pin -0.3 +18.5 \'
LX voltage Vix LX1 to LX6 pin -0.3 Vop \'
CB to LX voltage Veex | CB pin to LX pin -0.3 +7 Vv
OUTH voltage Vourn  |OUT1H, OUT2H pin Vix - 0.3 Vce \Y
OUTL voltage Vourt |OUT1L, OUT2L pin -0.3 +7 Vv
DIN voltage Voin DIN pin -0.3 +7 \'
VB voltage Vv VB pin -0.3 +7 Vv
VREF voltage Vvrer | VREF pin -0.3 +7 \'
CTL voltage Ve |CTL1 to CTL6 pin -0.3 +13.5 \Y
VSEL voltage Vser | VSEL34, DVSELS pin -0.3 +7 \'%
FSEL voltage Vrsee  |FSEL4 pin -0.3 +7 \
FB voltage Vrs FB1 to FB6 pin -0.3 +7 Vv
PG voltage Vee PG1 to PG6, ALLPG pin -0.3 +7 \Y
SS voltage Vss — -0.3 +7 \
Ta< +25°C — 2940* mwW
Package power dissipation Po
Ta= +85°C — 1180* mW
Operating ambient temperature Ta — -40 +85 °C
Storage temperature Tsta — -55 +125 °C

*: See the diagram of “B TYPICAL CHARACTERISTICS ¢ Maximum Power Dissipation vs. Operating Ambient
Temperature”, for the package power dissipation of Ta from + 25 °C to + 85 °C.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

WARNING: The use of negative voltage below —0.3 Volts on the GND pins (AGND, PGND1 to PGND7) may activate
parasitic transistors on the silicon, which can introduce abnormal operation.
Connecting the LX pin to either VDD pins (AVDD, PVDD1 to PVDD7) or GND pins (AGND, PGND1

to PGND?7) directly may cause permanently damage to the device.

DS04-27261-6E
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B RECOMMENDED OPERATING CONDITIONS

. Value .
Parameter Symbol Condition - Unit
Min Typ Max
Power supply voltage Voo |AVDD = PVDD1 to PVDD?7 pin 5.5 — 12.6 \'%
Input capacitor Cn | VDD to GND pin — 4.7 — uF
CB to LX capacitor Cce |CBto LX pin — 0.1 — uF
L1 LX1 pin — 3.3 — uH
L2 |LX2 pin — 3.3 — uH
L3 |LX3 pin — 1.5 — uH
LX4 pin, FSEL4 pin=H 15
LX inductor fosc = 0.7 MHz o : o
L4 , - uH
LX4 pin, FSEL4 pin =L o 15 o
fosc = 0.35 MHz ’
L5 LX5 pin — 1.5 — uH
L6 |LX6 pin — 1.5 — uH
lo1 Vo1 (5 V), DC, when Ronkr = 32 mQ — 1 2* A
02 |Vo2 (3.3V), DC, when Ronxz = 16 mQ — 2.25 4.5* A
03 |Vo3 (1.8 V/1.5V),DC — 1.35 2.7* A
Output current
lo4 | Vo4 (0.9 V/0.75 V) DC — 1 1.5* A
05 |Vo5(1.5V),D — 1.25 2.5* A
o6 | Vo6 (1.1 V/1.05 V) DC — 1.75 3.5* A
Col Vo1 (5 V), when Ronut = 32 mQ, o 100 300 uF

L =3.3 uH, SS$1,SS2 pin = GND

Vo2 (3.3 V), when Ronwnr = 16 mQ,
Co2 1| Z3.3 uH. SS1,SS2 pin = GND — | 100 | 700 | wF

Vo3 (1.8 V), when L = 1.5 uH,
Co3 |gs1, 582 pin = GND — 100 300 uF

Vo4 (0.9 V), when L=1.5pH,
Cot 1551, 552 pin = GND — 100 | 500 | uF

Vo5 (1.5 V), when L= 1.5 uH,
Co5 1551, 552 pin = GND — 100 300 | wF

Vo6 (1.05 V), when L = 1.5 uH,
Cob SS1, SS2 pin = GND — 200 500 uF

CH1 High-side FET connected to

Output capacitor

Rontt | OUT1H pin — 32 — | ma
External FET Ron 8t|l]|"||—|?v;\)l|: de FET connected to — 32 — mQ
On-resistance Romiz 8|L'|ﬁ_g_i|gsi-nside FET connected to 12 i 20 o
RonL2 83? é_fvp\)/i-r?ide FET connected to o i B o

(Continued)
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(Continued)

Parameter Symbol Condition - Value Unit

Min Typ Max

VB output capacitor Cvs |VB pin — 1 — uF
VREF output capacitor Cvrer | VREF pin — 4.7 — uF
VREF output current Ilvrer | VREF pin -1 — 0 mA
PG input voltage Vea |PG1 to PG6, ALLPG pin — — 6 \'%
PG sink current Ipa PG1 to PG6, ALLPG pin — — 2 mA
CTL input voltage Ve |CTL1 to CTL6 pin — — AVDD \
VSEL input voltage Vse. | VSEL34, DVSELSG pin — — 6 Vv
FSEL input voltage Vrser | FSEL4 pin — — 6 \'
SS input voltage Vss |SS1, SS2 pin — — Ve \

WARNING: The recommended operating conditions are required in order to ensure the normal operation of

the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.

Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented

*: The MB39C308 is designed with assumed operating conditions, which is 60% of the maximum output current
on the each channel and being operated with recommended input voltage range.

on the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.

DS04-27261-6E
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B ELECTRICAL CHARACTERISTICS

(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

[e®)
FUJITSU

Value .
Parameter Symbol Condition - Unit
Min Typ Max
Reference Vrer | VREF pin =0 mA 245 | 25 | 255 | V
voltage
Reference voltage VREE
block Line regulation Line AVDD pin=5.5Vto12.6 V -10 — +10 | mV
[VREF]
. VREF :
Load regulation Load VREF pin=0mAto-1 mA -15 — +15 | mV
_ Bias voltage we |29 VSAVDD <126V 48 | 5 | 52 |V
Bias voltage block VB pin =0 mA
VB
[VE] Load regulation L\égd VB pin=0mAto-1 mA -15 — +15 | mV
Under-voltage Threshold Vr | AVDD pin 45 | 50 | 52 | Vv
lockout protection | Voltage
circuit block Hysteresis .
[UVLO] width Vuu  |AVDD pin 0.05 0.1 0.4 Vv
Over-temperature | Shutdown ToreH — | +150*"| — °C
protection circuit | temperature
block Hysteresis “ .
[0TP] width T i A i B
Thlzesm'd Vived | AVDD pin 126 | 13.0 | 134 | V
Input over voltage voltage
protection circuit Release Vel | AVDD pin 125 | 1285 | 133 | Vv
block voltage ' ’ '
[IVP] H .
ysteresis ; _ _
width Vi AVDD pin 0.15 \
CH1 to CH3, CH5, CH6
Oscillator block Oscillation fosc |CH4 : FSEL4 pin = *H Level 056 | 0.7 | 0.84 |MHz
0SC frequency*?
[ ] a d CH4 : FSEL4 pin =“L” Level 028 | 0.35 | 042 |MHz
QOutput on level Vi |CTL1 to CTL6 pin 2 — — \Y
Control block OUtpUt off level Vi CTL1 to CTL6 pln — — 0.8 Vv
[CTL1 to CTLE] nout t lertw  |CTL1 to CTL6 pin=3 V 23 30 43 | pA
nput curren
P ler.  |CTL1to CTL6 pin=0V — — 1 A
(Continued)
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(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

. Value .
Parameter Symbol Condition - Unit
Min | Typ | Max
VSEL34, “H" level VieH VSEL34, DVSELS pin 2 — — v
Output voltage | VSEL34, “L” level VieL VSEL34, DVSELS pin — — 0.8 v
select block VSEL34, DVSEL6
[VSEL34, IseLH pin -3V 23 30 43 I.LA
DVSEL6] Input current
lseLL VSEL34, DVSEL6 . o 1 A
pin=0V H
Low side threshold Vv FB1 to FB6 pin _{ Vox | Vox | Vox Vv
voltage Pt 1PG1 to PG6 pin 085 | 09 | 095
High side threshold Vv FB1 to FB6 pin ¢ Vox | Vox | Vox Vv
Power good | voltage e |PG1 to PG6 pin 1.05 | 1.1 | 1.15
detection Vo x
circuit block Hysteresis width Vh — — 0.03 — \Y
[PG1 to PG8, i
ALLPG] PG output low PG1 to PG6, ALLPG pin =
voltage Vou 1 mA — 0.1 0.3 Vv
PG leak current lLkPa 5%1 to PG6, ALLPG pin = — — 1 A
AVDD standby | CTL1 to CTL6 pin=0V, L o 1 A
current AYPDS | AVDD pin = 12.6 V "
Common block AVDD I
POWETSUPRYY | o0 |CTL1to CTLE pin=3V — o025 | — | mA
current
CH?1 output voltage Vo1 FB1 pin 4.75 5 525 | V
PVDD1 standby CTL1 pin=0V,
current lveots | 5yvDD1 pin = 12.6 V — | — | 15 | kA
0.05 x lo (Max) < lo < 3
L 163 %10 (Max) gl = = | %
CH1 efficiency 0.3 x lo (Max) < lo < *3
T 106 x 1o (Max) w2l — | = | %
CH1 block nF1 0.6 x lo (Max) < lo< lo (Max) | 92*3 — — %
[CH1] Duty <5%, CB1 pin=5V,
COUL:;LT source IsourceH1 |LX1 pin=0V, — |-400| — | mA
OUT1H pin=0V
Duty < 5%, CB1 pin=5V,
OUT1H sink current IsinkH1 |LX1 pin=0V, — | 400" — mA
OUT1H pin=5V
Duty <5%, VB pin=5V,
cOquJr-;I; source IsourceN1 |LX1 pin=0V, — |-400*"| — mA
OUT1Lpin=0V
(Continued)
Jee)
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(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

. Value .
Parameter Symbol Condition - Unit
Min | Typ | Max
Duty <5%, VB pin=5V,
OUT1L sink current IsinkN1 |LX1 pin=0V, — 1 400" | — mA
OUT1Lpin=5V
Row OUT1H pin=-15mA — 12 18 Q
OUT1H on resistance
Rou1 OUT1H pin =15 mA — 12 18 Q
) Ron1 OUT1L pin=-15mA — 12 18 Q
OUT1L on resistance -
CH1 block Rot OUT1L pin=15mA — 12 18 Q
[CH1] Vo1 out
put over voltage . " " “
threshold Vo1 FB1 pin 5.9 6 6.1 \
.. lo1 *1 *1 *1
Vo1 over current limit locp1 Ronwi = 32 m, L = 3.3 uH 3.4 4.0 4.6 A
FB1 input resistance Rera1 FB1 pin — 340 — kQ
. FB1 pin
Soft Start time SSH SS1 = SS2 = AGND pin 119 14 | 161 | ms
CH2 output voltage Vo2 FB2 pin 3.135| 3.3 |3.465| V
CTL2 pin=0V,
PVDD2 standby current [PvDD2s PVDD2 pin = 12.6 V — — 15 uA
0.05 x lo (Max) < lo < | o
k2 10310 (Max) 87 %
CH2 efficiency 0.3 x lo (Max) < lo < | o
T2 106 x lo (Max) 92 %
nF2 0.6 xlo (Max) <lo<lo (Max) | 92*3 | — — %
Duty < 5%, CB2 pin=5V,
OUT2H source current | IsourceH2 [LX2 pin=0V, — | -400| — mA
OUT2H pin=0V
CH2 block Duty < 5%, CB2 pin=5V,
[CH2] OUT2H sink current IsinkH2 |LX2 pin=0V, — 400 — mA
OUT2H pin=5V
Duty <5%, VB pin=5V,
OUT2L source current IsourceN2 | LX2 pin=0V, — | —-400| — mA
OUT2Lpin=0V
Duty <5%, VB pin=5V,
OUT2L sink current IsinkN2 [LX2 pin=0V, — 400 — mA
OUT2L pin=5V
Rok2 OUT2H pin=-15mA — 12 18 Q
OUT2H on resistance .
RoLz OUT2H pin =15 mA — 12 18 Q
) Rore OUT2L pin=-15 mA — 12 18 Q
OUT2L on resistance -
RoLz OUT2L pin=15mA — 12 18 Q
(Continued)
o)
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(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

Parameter

Symbol

Condition

Value

Min

Unit

Typ Max

CH2 block
[CH2]

Vo2 output over voltage
threshold

Vo2

FB2 pin

3.894*

3.96*" | 4.026*"| V

Vo2 over current limit

locp2

o2

Ronni =16 mQ, L=3.3 uH

6.7*1

7.9* | 9.0 A

FB2 input resistance

Rrs2

FB2 pin

Soft start time

FB2 pin
SS1=8S2 = AGND pin

1.19

1.4 1.61 ms

CHS3 block
[CH3]

CHS3 output voltage

Vo3

VSEL34 = “H” Level,
FB3 pin

1.71

1.8 1.89 \'%

VSEL34 =“L" Level,
FB3 pin

1.425

1.5 1.575 \'%

High-side FET
on-resistance

Ronns

LX3 pin =-100 mA,
Ves=5V

65*1 — mQ

Low-side FET
on-resistance

Ronws

LX3 pin = 100 mA,
Vas=5V

40 | — | mQ

PVDD3 standby current

IpvDD3s

CTL34 pin=0V,
PVDD3 pin=12.6 V

CHB3 efficiency

nL31

VSEL34 pin = “H” Level,
Vo3=1.8V

0.05 x lo (Max) < lo <
0.3 x lo (Max)

85*3

nL32

VSEL34 pin = “L” Level,
Vo3=15V

0.05 x lo (Max) < lo <
0.3 x lo (Max)

823

nT31

VSEL34 pin = “H” Level,
Vo3=18V

0.3 xlo (Max) < lo <

0.6 x lo (Max)

873

nT32

VSEL34 pin = “L” Level,
Vo3=15V

0.3 xlo (Max) < lo <
0.6 x lo (Max)

85*3

nF31

VSEL34 pin = “H” Level,
Vo3=18V

0.6 xlo (Max) <lo<lo
(Max)

873

nF32

VSEL34 pin =“L” Level,
Vo3=15V

0.6 xlo (Max) <lo<lo
(Max)

85*3

— — %

DS04-27261-6E
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(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

. Value .
Parameter Symbol Condition - Unit
Min Typ Max
VSEL34 pin = “H” Level
A 2.124*1| 2.16* |2.196*"| V
Vo3 output over Vours Vo3 =18V, FB3 pin
voltage threshold VSEL34 pin = “L” Level, 1779 | 18 | 1.83 v
Vo3 =1.5V, FB3 pin : ' :
CHS3 block 103
. y *1 *1 *1
[CH3] Vo3 over current limit locrs L=1.5uH 3.0 3.75 4.5 A
FB3 input resistance Rres FB3 pin — 250 — kQ
. FB3 pin
Soft start time SS3 SS1 = SS2 = AGND pin 1.19 14 1.61 ms
\F’Sf;?: pin ="H" Level, 0855 | 09 | 0945 | V
CH4 output voltage Vo4 VSEL34 o =L Level
34 pin ="L" Level, 0.7125| 0.75 |0.7875| V
FB4 pin
High-side FET LX4 pin =-100 mA, »
on-resistance Rone Ves=5V o 130 o ma
Low-side FET LX4 pin =100 mA, »
on-resistance Rons Ves=5V o 55 o ma
PVDD4 standby CTL34 pin = 0V,
current IPveoss | pypD4 pin = 12.6 V — | — | | A
VSEL34 pin = “H” Level,
FSEL4 pin ="H” Level,
nT41 |Vo4=09V 80*2 — — %
0.3 xlo (Max) < lo <
0.6 x lo (Max)
O plock VSEL34 pin = “L” Level,
[CH4] FSEL4 pin =*H" Level,
nT42 |(Vo4=0.75V 80*3 — — %
. 0.3 xlo (Max) < lo <
CH4 efficiency 0.6 x lo (Max)
VSEL34 pin = “H” Level,
FSEL4 pin ="H” Level, 3
P4 voa =09V 83 — | — | %
0.6 x lo (Max) < lo < lo (Max)
VSEL34 pin =“L” Level,
FSEL4 pin ="H” Level, 3
P42 lvoa=0.75v 83 — | — | %
0.6 x lo (Max) < lo < lo (Max)
VSEL34 pin = “H” Level
Y 1.035*"| 1.08*" | 1.125*"| V
Vo4 output over Y Vo4 =0.9V, FB4 pin
voltage threshold ovrs VSEL34 pin =“L” Level, 0862 | 090* |0.938*| Vv
Vo4 =0.75V, FB4 pin ' ' '
(Continued)
Jee)
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(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)

- Value .
Parameter Symbol Condition - Unit
Min Typ Max
L |04, *1 *1 *1
Vo4 over current limit|  locps L = 1.5 uH,fosc = 700 kHz 1.92 2.4 2.88 A
FB4 input resistance Rres FB4 pin — 750 — kQ

CH4 block | SOft start time sS4 22‘1‘ 2'%’82 _ AGND pin 119 | 1.4 | 161 | ms

[CH4] FSEL4, “H” level Vrers | FSEL4 pin 2 — — Vv
FSEL4, “L” level Vrase | FSEL4 pin — — 0.8 Vv

) lrseths | FSEL4 pin=3V 23 30 43 A
FSEL4 input current ,
Irsers  |FSEL4 pin=0V — — 1 LA
CH5 output voltage Vo5 FB5 pin 1.425 1.5 1.575 Vv
H|gh—S|§je FET Ronts LX5 pin =-100 mA, o 65+ L mo
on-resistance Vas=5V
Low-s@e FET Ronts LX5 pin =100 mA, o 40*" o mo
on-resistance Ves=5V
PVDD5 standby CTL5pin=0V,
current lvooss | byDDS pin = 12.6 V - — 15 ] 1A
0.05 x lo (Max) < lo < *3
kS 103 o (Max) g% ) — | — | %
CH5 block -
CHS5 efficiency 0.3 x lo (Max) <lo < %3
[CHS] TS 166 x o (Max) 85 — | — | %
nF5 0.6 x lo (Max) < lo < lo (Max) 85*3 — — %
Vo5 output over . 1 *1 *1
voltage threshold Voves | FB5 pin 1.77 1.8 1.83 Vv
. |05, *1 *1 *1
Vo5 over current limit loces L=1.5puH 2.8 3.5 4.2 A
FB5 input resistance Rres FBS5 pin — 250 — kQ
) FB5 pin,
Soft start time SS5 SS1 = SS2 = AGND pin 1.19 1.4 1.61 ms
DVSELE ="H" Level, 1045 | 11 | 1155 | v
FB6 pin
CH6 output voltage Vo6 DVSELE =L Level
SO~ L Level, 0.9975| 1.05 |1.1025| V
FB6 pin

CH®6 block |High-side FET LX6 pin =-100 mA, "

[CH6] on-resistance Ronre Ves=5V o 61 o ma
Low-s@e FET Ronts LX6 pin =100 mA, o 35+ o mo
on-resistance Ves=5V
PVDD6 standby CTL6 pin=0V,
current IPveoss | pv/DDE pin = 12.6 V i e L B

(Continued)
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(Continued)
(Ta= +25°C, AVDD = PVDD1 to PVDD7 =7.2 V)
Value .
Parameter Symbol Condition - Unit
Min Typ Max
DVSELS6 pin = “H” Level,
Vo6=1.1V 3
k611605 x 1o (Max) < lo < 80 o o %
0.3 x lo (Max)
DVSELS6 pin =“L” Level,
Vo6=1.05V 3
NL62 - 16.05 x lo (Max) < lo < 80 — | — | %
0.3 x lo (Max)
DVSELS6 pin = “H” Level,
Vo6=1.1V *3
N NT61 103 x Io (Max) < lo < 82 — | — | %
CH6 efficiency 0.6 x lo (Max)
DVSELS6 pin =“L” Level,
Vo6=1.05V 3
nT62 16310 (Max) < lo < 82 — | — | %
CHB®6 block 0.6 xlo (Max)
[CHE] DVSELS6 pin = “H” Level,
nF61 [(Vo6=1.1V 81*3 — — %
0.6 x lo (Max) < lo < lo (Max)
DVSELS6 pin ="“L” Level,
nF62 |Vo6=1.05V 8173 — — %
0.6 x lo (Max) < lo < lo (Max)
DVSELS6 pin = “H” Level
: ’ 1.298*1| 1.32*1 | 1.342*1| V
Vo6 output over Vo6 =1.1V, FB6 pin
voltage threshold Voves DVSELS pin = “L” Level
- ) *1 *1 *1
Vo6 = 1.05 V, FB6 pin 1.239*"| 1.26*" | 1.281 \Y
Vo6 over 106, " " "
current limit locre L=15uH 4.0 5.0 6.0 A
FB6 input resistance Rres FB6 pin — 350 — kQ
Soft start time sse |26 PN, 119 | 14 | 161 | ms

SS1=8S2 = AGND pin

*1 : This parameter isn't be specified. This should be used as a reference to support designing the circuits.

*2 : FSEL4 pin is typically recommended to set to “H” level for fosc = 700 kHz setting. When Vo4 is preset to
0.75 V, the ON duty becomes so small at high input voltage. Then, there is a case CH4 output regulation
becomes worse at light load condition. In that case, please set FSEL4 pin to “L” level for fosc = 350 kHz setting.

*3 : This is a reference value, which is evaluated by the recommended EVB circuit. This should be used as a
reference to support designing the circuits.

[e®)
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B CHANNEL CONTROL FUNCTION
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The each channel is turned on and off depending on the voltage levels at the CTL1 pin, CTL2 pin, CTL34 pin,
CTLS5 pin and CTL6 pin.

e Channel On/Off Setting Conditions

CTL1 CTL2 | CTL34 | CTL5 | CTL6 CH1 CH2 CH3 CH4 CH5 CH6
L L L L L OFF OFF OFF OFF OFF OFF
H L L L L ON OFF OFF OFF OFF OFF
L H L L L OFF ON OFF OFF OFF OFF
L L H L L OFF OFF ON ON OFF OFF
L L L H L OFF OFF OFF OFF ON OFF
L L L L H OFF OFF OFF OFF OFF ON
H H H H H ON ON ON ON ON ON

B POWER GOOD FUNCTION

The Power Good function is shown in the following figure. The ALLPG pin and the PGx pins are connected to
the open drain of the NMOS, and are used by connecting the resistor. When the CTLx pin is turned on, and the
output voltage becomes within 7% of the preset voltage, the PGx pin is changed from “L” to “H”. PGx = “H”
means the status of Power Good. When the change of the output voltage exceeds 10% of the preset voltage,
the PGx pin becomes “L”. And when the output voltage becomes within 7% of the preset voltage, the PGx pin
becomes “H”. Moreover, when all of the channels from CH3 to CH6 are the Power Good, the ALLPG pin becomes

“H”.

CTLx

Preset Output Volt

Soft Start Operation Soft Stop
\ Y
+10%--—#= NL___. +7%
age---- g \__i L
/ T 7% 0% R T 7% \
A Y A Y A Y
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B PROTECTION
<1> Under Voltage Lock Out Protection (UVLO)

The UVLO prevents IC malfunctions or system damage and the degradation caused by the excessive voltage
or instantaneous voltage drop of the power supply voltage (AVDD), bias voltage (VB), internal reference voltage
(VREF).

The UVLO turns off all the high- and low-side FETs of CH1 to CH6 when the AVDD pin drops below 5.0 V(Typ).
The UVLO is released when the AVDD pin is above 5.1 V (Typ). This is the non-latch type protection.

<2> Input Over Voltage Protection (IVP)

The circuit prevents IC malfunctions or system damage and the degradation caused by the excessive voltage
or instantaneous voltage drop of the power supply voltage (AVDD).

The IVP turns off all the high- and low-side FETs of CH1 to CH6 when the AVDD pin exceeds 13.0 V(Typ). The
IVP is released when the AVDD pin drops below 12.85 V (Typ). This is the non-latch type protection.

<3> Over Temperature Protection (OTP)

The OTP prevents thermal damages on ICs. The IVP function turns off all the high- and low-side FETs of CH1
to CH6 when the junction temperature exceeds +150 °C (Typ). The OPT is released when the temperature drops
below +125 °C (Typ). This is the non-latch type protection.

<4> Output Short Circuit Protection (SCP)

The SCP function stops outputting data when the output voltage falls and protects the devices connected to
outputs.
The SCP timer will start to count when either of output voltages CH1 to CH6 falls due to the output short-circuit
to GND or excessive currents. The SCP function starts to operate the latch protection and turns off all the high-
and low-side FETs when the output voltage continues to fall to 1.4 ms (Typ).
Follow either of the steps to release the latch of output short circuit protection.

- After all of CTL signals from CH1 to CH6 are set to “L” level, turn on the each CTL signal again.

- When the voltage of the AVDD pin is below the threshold voltage of the UVLO, and then the voltage of the

AVDD pin becomes higher than the threshold voltage of UVLO again, the each output will start up.

<5> Output Over Voltage Protection (OVP)

The OVP protects the devices which are connected to outputs when the output voltage rises. When either output
voltage of the CH1 to CH6 is higher than 120% of each channel's preset voltage (Typ), the OVP turns off all the
high- and low-side FETs of the channels (However, the only CH4 is turned off the high-side FET and turned on
the low-side FET. The CH4 logic is different from other channels as it is controlled with PWM). The OVP is
released when the output voltage is below 103% of the preset voltage (Typ). This is the non-latch type protection.

<6> Over Current Protection (OCP)

The OCP function controls the output current. When drain-to-source current excessively increases, the OCP
controls the output current to the preset value for each channel. Then, because of the OCP functions, the output
voltage usually drops. As a result, the SCP stop the all outputs with the latch setting.

The OCP functions only for the corresponding channels only, however, the SCP stops all of the channels in the
end.
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B DESCRIPTION OF SOFT-START AND SOFT-STOP OPERATION

MB39C308
S S ST G G S S S S S EE S E ST S ST S S E S E S EE SRR

Soft-start function is featured to avoid inrush current when each channels is turned-on. When the CTL1, CTL2,
CTL34, CTL5 and CTL6 are set to “H” level, ramped-up voltage is fed on an inverting input of an error amplifier
of a channel. Start-time of the soft-start can be predefined and the start time is kept constant independent from
a load of the output of the channels. When the CTL1, CTL2, CTL34, CTL5 and CTL6 are set to “L” level, ramped-
down voltage is fed on an inverting input of an error amplifier of a channel then the output voltage goes low.
Stop-time of the Soft-stop can be predefined and the stop-time is kept constant independent from a load of the

output of the channel.

The time of both soft-start and soft-stop can be predefined with combination of the level on the SS1 and the
SS2 pins as shown in the “e Soft-Start/Soft-Stop time (tson/tsoff) Setting Conditions”, and external capacitors

and resistors aren't required

o Soft-Start/Soft-Stop time (tson/tsoff) Setting Conditions

SS1 pin SS2 pin S(?;t.;r?;a{.:.;:;'? S(?;gf?)to(gr;i;;'? Unit
Connecting to AGND pin Connecting to AGND pin 1.4 1.4 ms
Connecting to AGND pin Connecting to VREF pin 2.2 2.2 ms
Connecting to AGND pin Connecting to VB pin 29 2.9 ms
Connecting to VREF pin Connecting to AGND pin 3.5 3.5 ms
Connecting to VREF pin Connecting to VREF pin 4.1 4.1 ms
Connecting to VREF pin Connecting to VB pin 5.1 5.1 ms
Connecting to VB pin Connecting to AGND pin 5.9 59 ms
Connecting to VB pin Connecting to VREF pin 7.3 7.3 ms
Connecting to VB pin Connecting to VB pin 8.2 8.2 ms
*: Accuracy : Typ £15%
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<< Trace of the Output voltage on each channel, during Soft-Start/Soft-Stop operations>>

The sequence of turning on/off different output channels is defined by the CTL1, CTL2, CTL34, CTL5 and CTL6

pins.
(1) When CTLX and CTLY are set to “H” or “L” simultaneously.

2

CTLX A

cTLY A

VoX
(CHX* Output

VoY
(CHY* Output)

——

tson tsoff

[ VoX and VoY start their SOFT-START/STO!

P
operations simultaneously. ] * : CHY and CHX are different CH.

(2) When CTLY is set to “H” or “L” after completion (3) When CTLY is set to “H” or “L” after VoX has

of SOFT-START or -STOP on VoX . started its SOFT-START or -STOP operation.
CTLX A 8 Y CTLX A Y
cTLY A ? y cTLY 4 y

VoX VoX
(CHX Output) (CHX Output)
tson
VoY VoY
(CHY Output) (CHY Output)

VoX and VoY start their SOFT-START/STOP
operations simultaneously.
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(4) When CTL34 is set to “H” or “L”.

MB39C308
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CTL34 A

Vo3 (1.8 V.5 V)

(CH3 Outpuyy (18VABV) &

Vo4 (0.9 V/0.75 V) ;
(GHa Outputy (@9 V075 V) ;

tson

Vo3 and Vo4 starts its SOFT-START
/STOP operation simultaneously.

B PRESET FUNCTION OF CH3/CH4/CH6 OUTPUT VOLTAGE
The preset output voltage of CH3 and CH4 are selected by VSEL34 pin condition. Please refer the following table.

The preset output voltage of CH6 is selected by DVSEL6 pin condition. Please refer the following table.

» CH3/CH4/CH6 Preset Output Voltage Conditions

CONNECTION VREF

GND

Vo3 =1.8V setting

VSEL34 Vo4 = 0.9 V setting

Vo3 =1.5V setting
Vo4 =0.75 V setting

DVSEL6 Vo6 = 1.1V setting

Vo6 = 1.05 V setting

DS04-27261-6E FUTi)TSU
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B TYPICAL CHARACTERISTICS

o Maximum Power Dissipation vs. Operating Ambient Temperature

Power Dissipation vs. Operating Ambient Temperature

4
r Air flow: 0 m/s

S 3 v
[=]
o
c
)
=]
s RN
@ \
2
(o)
3 N
2
[e}
[a

0

-50 -25 0 +25 +50 +75 +100

Operating Ambient Temperature Ta ( °C)

The Allowable power dissipation is shown in the “e Maximum Power Dissipation vs. Operating Ambient Temper-
ature”. The maximum power dissipation depends on the thermal capability of the given package, and the ambient
temperature.

Sum of power dissipation of each channel (CH1 to CH6) should not exceed the maximum rating. Expected power
loss of the each channel's over load current are shown in the “e Power Loss Curve for each channel”.

¢ The condition of the thermal model

Air flow : 0 m/s
MB39C308

|::> _/(QmmXQmmeSmm)
A

Printed circuit board
(FR4 : 117 mm x 84 mm x 0.8 mm)

24

FUﬁTSU DS04-27261-6E



	Contact us
	DESCRIPTION
	FEATURES
	APPLICATIONS
	PIN ASSIGNMENT
	PIN DESCRIPTIONS
	BLOCK DIAGRAM
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	ELECTRICAL CHARACTERISTICS
	CHANNEL CONTROL FUNCTION
	POWER GOOD FUNCTION
	PROTECTION
	DESCRIPTION OF SOFT-START AND SOFT-STOP OPERATION
	PRESET FUNCTION OF CH3/CH4/CH6 OUTPUT VOLTAGE

