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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 Mobile Terminals)

Power Management IC for Mobile Terminals
3ch DC/DC Converter + 4ch LDO

MB39C316

B DESCRIPTION

The MB39C316 is equipped with the 3 ch DC/DC converter and the 4 ch linear regulator (LDO), and is the
power supply LSI for mobile terminals which operate in the range of power supply voltage with 1-cell Li-ion
power by 1ch high efficiency voltage step-up/down DC/DC.

The MB39C316 contains the 2ch synchronous rectification DC/DC converter with current mode system and
the 1ch voltage step-up/down DC/DC converter. Detecting load current by each DC/DC converter alternates
the Normal mode (PWM) with the ECO mode (PFM) automatically.

MB39C316 has the built-in 4ch LDO which is suitable to supply voltage to the system block and the built-in
1ch LDO which generates stable internal reference voltage.

It is possible to control a notice of internal condition, the power supply and reset in order to support the
communication interface which is compliant with the 12C bus standard.

B FEATURES
* Input voltage range :27Vto55V
» Step-down regulators : 2 channels
» Step-up/down regulator : 1 channel
* Linear regulator (LDO) : 4 channels

Possible to select output voltage : LDO3 1.2 V/1.3 V (register setting)
On/Off control of LDO and DC/DC converter by external signals and register settings
Compliant with I2C bus standard (Max 400 kbps)
Possible to output the 32.768 kHz clock by connecting crystal oscillator
Protection function:Over current protection (OCP), Output short circuit protection (SCP),
Under voltage lock out protection (UVLO), Over temperature protection (OTP)
Package : 49 pin, WL-CSP (3.14 mm x 3.11 mm x 0.8 mm)

H APPLICATIONS

¢ Mobile WiMAX terminals
¢ Other mobile terminals etc.

Copyright©2009 FUJITSU MICROELECTRONICS LIMITED All rights reserved FU]ITSU
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B PIN ASSIGNMENT

(BOTTOM VIEW)
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H PIN DISCRIPTIONS

MB39C316
L

Block Pin No. | Pin name 110 Descriptions
B3 VCCH | cF:’(())r\]/st/reorlsupply input, Power supply input pin for LDO2, LDO3
B2 VCC2 | Power supply input pin for LDO2 power
A2 VCC3 | Power supply input pin for LDO3 power
External c2 VCC4 | Power supply input pin for LDO1, LDO4 control/power
power F5 VCC_D | Power supply input pin for DC/DC converter control
supply F4 VDD1 I Power supply input pin for DC/DC1 converter power
F2 vDD2 I Power supply input pin for DC/DC2 converter power
F7 VDD31 I Power supply input pin 1 for DC/DC3 converter power
F6 VDD32 I Power supply input pin 2 for DC/DC3 converter power
C5 VIN_RTC | Power supply input pin for RTC
E5 LDOCNT1 | LDO output control input pin 1
D5 LDOCNT2 | LDO output control input pin 2
D1 LDOOUT4 O LDO4 output pin (+2.9 V)
B1 LDOOUT3 O LDOS output pin (+ 1.2 V/1.3 V)
C1 LDOOUTH 0] LDO1 output pin (+2.9V)
A3 LDOOUT2 O LDO2 output pin (+ 1.2 V)
G4 SWOUT1 O DC/DC1 converter inductance connection output pin
Constant E4 FB1 I DC/DC1 converter output voltage feedback input pin (1.2 V)
\;Cél‘;cvage G2 SWOuUT2 O DC/DC2 converter inductance connection output pin
supply E3 FB2 | DC/DC2 converter output voltage feedback input pin (1.8 V)
E7 SWOUT3H1 — DC/DC3 converter inductance connection pin 1
E6 SWOUT32 — DC/DC3 converter inductance connection pin 2
c7 SWIN31 — DC/DCS3 converter inductance connection pin 1
Cé6 SWIN32 — DC/DC3 converter inductance connection pin 2
B7 DDOUT31 0] DC/DCS3 converter output pin 1
B6 DDOUT32 0] DC/DCS3 converter output pin 2
G6 FB3 | DC/DCS converter output voltage feedback input pin (3.3 V)
12C D4 SCL | I2C interface clock input pin
interface D3 SDA I/0  |I2C interface data I/O pin
A6 OSCIN | Input pin for crystal oscillator connection
RTC A5 OSCouT 0] Output pin for crystal oscillator connection
F1 RTC_CLK O 32.768 kHz Clock output pin
C3 ONOFF | Enable pin for the MB39C316
Start/Stop E1 XRST1 0] Reset output pin 1
E2 XRST2 O Reset output pin 2
C4 V24|10 0] Power supply output pin for internal 2.4 V 1/O
53{:;”06 A4 VFIL1 0] Reference voltage output pin 1 (0.47 uF connected )
B4 VFIL2 0] Reference voltage output pin 2 (0.47 uF connected )

DS04-27266-2E
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MB39C316

(Continued)
Block | Pin No. |Pinname| 1/O Descriptions

A1 NC1 — | Pinfor TEST (Set to Non Connect. Prohibited to connect to others.)

TEST A7 NC2 — | Pinfor TEST (Set to Non Connect. Prohibited to connect to others.)
G7 NC3 — | Pinfor TEST (Set to Non Connect. Prohibited to connect to others.)
G1 NC4 — | Pinfor TEST (Set to Non Connect. Prohibited to connect to others.)
B5 GND1 — | Ground pin (COMMON, RTC)
D2 GND2 — | Ground pin (LDO, INPUT_IF, OUTPUT_IF)
G5 AGND — | Ground pin (DC/DC converter control block)

GND G3 DGND1 — |DC/DC1 converter ground pin
F3 DGND2 — | DC/DC2 converter ground pin
D7 DGND31 — | DC/DC3 converter ground pin 1
D6 DGND32 | — |DC/DC3 converter ground pin 2

4 FUﬁTSU DS04-27266-2E



MB39C316
L

B BLOCK DIAGRAM

MB39C316
VCCA1 SCL
o i
I2C interface SDA
ONOFF
XRST1 Control start/stop é'g‘c—mm
XRST2 RTC 0SCOUT
RTC_CLK
Constant voltage power suppl
LDOCNT1 ::: gep PPl VCC_D
LDOCNT2 DC/DC1 converter VDD1
SWOUT1
vCC4 LI step down FB1
1.200 V 800 mA DGND1
LDOOUT1 L3¢ LDO1 VDD2
2.875V 200 mA DC/DC2 converter
SWOUT2
step down FB2
1.825 V 600 mA
LDOOUT4 [J¢— LDO4 DGND2
2.925V 6.5 mA
VDD31
VDD32
VCC2 LDO2 SWOUT31
LDOOUT2 1.295 VV 260 mA DC/DC3 converter SWOUT32
SWIN31
step up/down SWIN32
3.300 V 650 mA DDOUT31
VCC3
LDO3 DDOUT32
LDOOUT3 1.200 V, 1.300 V 84 mA FB3
DGND31
DGND32
Reference voltage output
Protection circuit V2410
(UVLO, OTP, SCP, OCP)
LDO5 VFIL1
VFIL2
NC1
NC2 Test circuit
NC3
NC4
{} {} {
GND1 GND2 AGND
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B ABSOLUTE MAXIMUM RATINGS

- Rating .
Parameter Symbol Condition - Unit
Min Max
VCC1, VCC_D, VDD1,
Vmax1 \\pp2, vDD31, VDD32 -03 +6.0 v
Power Supp|y Vo|tage Vmax2 VCCZ, VCC3 -0.3 + 6.0 V
Vmax3 |VCC4 -0.3 +6.0 \
Vmax4 |VIN_RTC -0.3 +3.6 \Y
Vinmax1 gl?)iCNTL LDOCNT2, SCL, -0.3 Vvee3d + 0.3 \Y
Input voltage Vinmax2 |ONOFF, FB1, FB2, FB3 —0.3 Vveel 103 |V
Vinmax3 |OSCIN -0.3 Vric \Y
Storage temperature Tstg L _55 +125 °C
range
Human Body Model
E.SD Vesdh (100 pF, 1.5 kQ) -1000 + 1000 \%
withstand voltage -
Vesdm |Machine Model (200 pF, 0 Q) -100 +100 \Y
latch-up Viatchup | EIA/JJEDEC Standard ~150 +150 mA
withstand voltage

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.

B RECOMMENDED OPERATION CONDITIONS

- Value .
Parameter Symbol Condition - Unit
Min Typ Max
VCC1, VCC_D, VDD1,
Vvcel VDD2, VDD31, VDD32 2.7 3.3 5.5 \
Power supply voltage Vvce2 VCC2, VCC3 1.75 — 1.90 \
Vvce3 VCC4 3.2 — 5.5 \
Vric VIN_RTC 2.325 — 2.475 \"
Viveet ONOFF 0.0 — Vvecel \
Vivees LDOCNT1, LDOCNTZ2, SCL, 0.0 L Vvee3 Vv
SDA
|nput Vo|tage Vidd1 FB1 0.0 — Voutdd1 \"
Vidd2 FB2 0.0 — Voutdd2 \
VIidd3 FB3 0.0 — Voutdd3 \Y
Virtc OSCIN 0.0 — Vric \
Operating Ta — ~30 | — | +85 | °C
temperature range

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
onthe data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.
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B ELECTRICAL CHARACTERISTICS

1. DC characteristics

MB39C316
L

(Ta =-30°Cto +85°C,Vvcec1 =2.7V1t055V Vvec3=32V1i055YV,
Vvee2 =1.75V t0 1.90 V,Vrtc =2.325 V t0 2.475 V)

. Value .
Parameter Symbol Condition - Unit
Min Typ Max
Output voltage Voutld1 |lout=0 to lomax 2.800 | 2.875 | 3.000 \Y
Maximum output | -6 g1 — 200 | — | — | mA
current
Input stability Viineld1 |lout= —10 mA — 5 — mV
Load stability Vloadld1 |lout =0 to lomax — 20 — mV
. RR1kld1 | Vinput= 0.2 Vpp, f=1kHz — 60 — dB
Ripple removal Vveed =3.3 V
LDOT | ratio RR10KIAT | jout = lomax/2 f=10kHz| — | 40 | — | dB
Output noise . f=10 Hz to 100 kHz,
voltage Vnoiseld1 lout = 10 mA to lomax o 30 45 uVvrms
Rise time Trgt | yvoeT 8.8V, lout=0mA, — | 200 | — | ps
. Vvee1 =3.3V, lout =0 mA,
Fall time Tfld1 Vout = 10% — 70 — us
Output voltage Voutld2 |lout =0 to lomax 1.150 | 1.225 | 1.300 \Y
Maximum output | - 1o igp — 260 | — | — | mA
current
Input stability Vlineld2 |lout= —10mA — 5 — mV
Load stability Vloadld2 |lout = 0 to lomax — 25 — mV
. RR1kld2 |Vinput=0.2 Vpp, f=1kHz — 60 — dB
LDO2 Rlpple removal Vvcel, lout =1 mA
ratio RR10KIA2 | 15 omax f=10kHz | — 40 — dB
Output noise . f=10 Hz to 100 kHz,
voltage Vnoiseld2 lout = 10 mA to lomax o 30 45 uvrms
Rise time Trdz | Yool o =0 mA — | 70 | — | us
Fall time Tfld2 x‘ézfl :%t:/t =0 mA, — | 150 | — us
(Continued)
jee)
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. Value .
Parameter Symbol Condition i T " Unit
in yp ax
lout = 0 to lomax, VSEL_SYN =
“0” ( register 02+[0]) 1.100 | 1.200 | 1.300 Vv
Output voltage Voutld3 ol =001 VSEL SYN
out = 0 to lomax, _ =
“1” ( register 02+[0)) 1.200 | 1.300 | 1.400 \Y
Maximum output loutld3 L 84 o L mA
current
Input stability Vliineld3 |lout= —10 mA — 5 — mV
Load stability Vloadld3 |lout =0 to lomax — 20 — mV
LDO3 | RR1kId3 | Vinput = 0.2 Vpp, f=1kHz | — 60 — | B
Ripple removal Vveed
ratio RR10KIA3 | |out = 1mA to lomax | =10kHz| — 40 — dB
Output noise . f=10 Hz to 100 kHz,
voltage Vnoiseld3 lout = 10 mA to lomax o 30 40 uvrms
L Vvcel, lout =0 mA,
Rise time Trld3 Vout = 90% — 60 — us
. Vvcel, lout =0 mA,
Fall time Tfld3 Vout = 10% — 150 — us
Output voltage Voutld4 |lout =0 to lomax 2.850 | 2.925 | 3.000 \
Maximum output |, 14 — 65 | — | — | ma
current
Input stability Viineld4 |lout= — 6.5 mA — 5 — mV
Load stability Vloadld4 |lout = 0 to lomax — 5 — mV
Ripple removal RR1kld4 |Vinput = 0.2 Vpp, f=1kHz — 60 — dB
LDO4 | ratio Vvcel=Vvee3=3.3V,
RR10kId4 | |out = 1 mA to lomax |f=10kHz| — 40 — dB
Output noise Vnoiselda f=10 Hz to 100 kHz, L 30 40
voltage lout =1 mA to lomax uvrms
L Vvcel =Vvee3=3.3V,
Rise time Trid4 lout = 0 mA, Vout = 90% — 130 — us
. Vveel =Vvee3=3.3V,
Fall time Tfld4 lout = 0 mA, Vout = 10% — 70 — us

(Continued)
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Value
Parameter Symbol Condition - Unit
Min Typ Max
Output voltage | Voutdd1 |lout =0 to lomax 1.100 | 1.200 | 1.300 \Y,
Maximum loutdd1 — 800 | — | — | mA
output current
Output ripple Vrpldd11 |lout =0 to lomax — 15 — mV
voltage
DC/DCH Input stability Vlinedd1 {Vvcec1=2.7Vto 55V — 10 — mV
converter |Load stability | Vloaddd1 |lout= — 1 mA to lomax — — 20 mV
Oscillation Fddi  |PWM mode — 17| = | MHz
frequency
Efficiency ndd1 Vvcel =3.3V, lout= — 200 mA 75 85 — Y%
Rise time Trdd1 |Vvecel =3.3V, lout=0mA — 50 — us
Fall time Tfdd1 |Vvcel =3.3V, lout=0 mA — 200 — us
Output voltage | Voutdd2 |lout =0 to lomax 1.750 | 1.825 | 1.900 \Y
Maximum loutdd2 — 600 | — | — | mA
output current
Output ripple Vrpldd21 | lout = 0 to lomax — 15 — mV
voltage
DC/DC2 Input stability | Vlinedd2 |Vvcel1 =2.7V1to5.5V — 10 — mV
converter |Load stability | Vloaddd2 |lout= — 1 mA to lomax — — 20 mV
Oscillation Fdd2 |PWM mode — 17| = | MHz
frequency
efficiency ndd2 |Vveel =3.3V, lout= —200 mA 80 90 — %
Rise time Trdd2 |Vvec1 =3.3V, lout=0mA — 50 — us
Fall time Tfdd2 |[Vvecl =3.3V, lout=0 mA — 200 — us
Output voltage | Voutdd3 |lout =0 to lomax 3.200 | 3.300 | 3.400 \Y
Maximurn loutdd3 — 650 | — | — | mA
output current
Output ripple Vrpldd31 | lout = 0 to lomax — 60 — mV
voltage
DC/DC3 Input stability | Vlinedd3 |Vvce1 =2.7Vt0o5.5V — 10 — mV
converter | Load stability | Vloaddd3 |lout= — 1 mA to lomax — — 30 mV
Oscillation Fdd3 | PWM mode — | 17 | — | wHz
frequency
efficiency ndd3 |Vvcel =3.3V, lout= —200 mA 80 90 — Y%
Rise time Trdd3 |Vvec1 =3.3V, lout=0 mA — 100 — us
Fall time Tfdd3 |Vvecl =3.3V, lout=0 mA — 120 — us
(Continued)
jee)
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(Continued)
Value
p I - .
arameter Symbo Condition N Typ Max Unit
Vil1 00 | — \?\',i; Vv
ONOFF 07
Vih1 X | wweet |V
Input voltage Vveel
Vil2 00 | — \?\'/i;; Vv
LDOCNT1, LDOCNT2 07 %
Vih2 Vvee3 — Vvece3 \Y
Start/stop Volt |XRST1,XRST2, lout=1mA | 00 | — |J19%| v
control block OL::put vee
votage Vohi |XRST1,XRST2, lout= —1mA| 985X Tyyees | v
Vvce3
VCC1
power supply Vdetvon |VCC1 rise =0.1 V/10 us 2.55 2.6 2.65 \Y
detection voltage
VCC1
Voltage for Vdetvoff | VCC1 fall =0.3 V/10 ps 23 | 24 | 25 Vv
power supply
cut-off detection
0.15 x
Vol32k |RTC_CLK, lout=0.5 mA 0.0 — Vric \
Output voltage 085
Voh32k |RTC_CLK, lout= — 0.5 mA v ncx — | Vric | Vv
Internal
RTC block
o¢ oscillation Cg OSCIN — 10 — pF
capacitance 1
Internal
oscillation Cd OscouT — 10 — pF
capacitance 2
Vil14 00 | — \?\',i;; Vv
Input voltage SCL, SDA (for input) 07
12C interface Vih14 X — Vvce3 \
Vvce3
SDA (for output)
Output voltage Vol18 lout = 3 mA 0.0 — 0.4 \Y
VFIL1, Outout voltade Vovfill | VFIL1 1.175 | 1.225 | 1.275 \
VFIL2 P 98 [Vovfiz [VFIL2 0575 | 060 | 0625 | V
LDO5 Output voltage Voutld5 | lout = 0 to lomax 2325 | 240 | 2.475 \Y
\L/’gllt'éoere'ease Vuvlod — 2.1 22 | 23 v
UVLO UVLgd tecti
etection | viuvior — 20 | 21 | 22 | Vv
voltage
Overtem- | Detection Totpd — +135 | +150 | +165 | °C
perature temperature
protection Release °
(OTP) temperature Totpr — +105 | +120 | +135 C
Output short
crcut | Detection Tshort |Output=0.6V+0.2Vorless | 75 | 100 | 125 | ms
protection protection time
(SCP)
jee)
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2. AC characteristics

(Ta = -30°Cto +85°C,Vvcec1 =2.7V1t055V Vvec3=32V1i055YV,
Vvee2 =175V 10 1.90V, Vrtc =2.35 V 10 2.475 V)

Value
Parameter Symbol Condition Unit
Min Typ Max
When using RTC_CLK,
and FC_12M (manufac-
Clock frequency Fck tured by Epson Toyo- — |82.768| — kHz
com Corporation) for
external crystal.
When using RTC_CLK,
RTC block and FC_12M (manufac-
Clock duty Rck tured by Epson Toyo- 25 50 75 %
com Corporation) for
external crystal.
Margin for oscillation Rfm Rmax = 90 kQ 10 — — kQ
Rmax
Clock frequency Fscl SCL — — 400 | kHz
Start condition hold time Thold1 |SCL, SDA 0.6 — — us
SCL clock L cycle Tscll SCL 1.3 — — us
SCL clock H cycle Tsclh |SCL 0.6 — — us
Start condition set up time| Tsetup1 |SCL, SDA 0.6 — — us
G Data hold time Thold2 |SCL, SDA 0 — 0.9 us
interface | Data set up time Tsetup2 |SCL, SDA 0.1 — — us
Stop condition set up time | Tsetup3 |SCL, SDA 0.6 — — us
Bus open time between
stop condition-start Tbusopen | SDA 1.3 — — us
condition
Rise time Trl2C |SCL, SDA — — 300 ns
Fall time Tfl2C |SCL, SDA — — 300 ns

¢ |2C interface

SCL

: start \\\ |
SDA ' condition\+ 30%
“—

JTsetup 1, 1/Fscl
>

L 1 70% 70%

T2C— K— — ¥_Tf2C

70% 1/

Tscll

\{ 30% 30%/

'
|

. :. 70%,

N 30%

o .

\ /- condition
1 30%

stop

Tbusopen: C I HE Vo
4 B e
Thold 1 Tsetup 2 Thold2 Tsetup 3
3. Current dissipation
Value
Parameter Condition Unit
Typ Max
Standby current |ONOFF : L 150 250 A
DC/DC1 converter, DC/DC2 converter : ON (no load)
ON current LDO1, LDO2, LDO3, LDO4 : ON (no load) 650 850 MA
Joe)
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B TYPICAL CHARACTERISTICS

For the reference of design, typical characteristics are shown below.
» Characteristics of Voltage step-down DCDC (DCDC1, Vout = 1.200 V)

Efficiency vs. Output current
DCDCH1 efficiency (Ta= + 25 °C)

100%

95%

90%

85%

80%

75%

70%

65%
60%

Efficiency [%]

55% ‘
50% ‘

1.0E-03

lout [A]

Load changes suddenly characteristics

lout = 0 mA — 800 mA

lout =800 mA — 0 mA

A:164 mV | A:152 mV
s H@:-170 mV lout @:-14mV
lout /
1 1 =
Vout
Vout
\?/ o -
Ch1 500mAQ [®i® 100 mV\BwM 500us Chi / 670 mA Ch1 500mAQ [8# 100 mV\ewM 100us Chi \ 500 mA

VCC =3.3V, lout =200 mA

Output ripple voltage

W W Y

T

d

|
%
i
>
4

5.00 mV"\Bw

M1.00ps Chi 7 —200 pV

o)
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Output voltage vs. Load current characteristics

DCDC1 Output voltage vs. Load current

(Ta = +25 OC)

1.400
1.200 '&
1.000 X
> 0.800 n&
5
2 0.600 x
0.400 i
0.200 ff#
0.000
0.0 0.5 1.0 15

lout [A]
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» Characteristics of Voltage step-down/up DCDC (DCDC3, Vout = 3.300 V)

DCDCS efficiency (Ta= + 25 °C)

Efficiency vs.Output current

AAAR

Ty

A
v

AAANAA
v

-
[O%1  10.0 mV\Bw

VCC =4.9V, lout =400 mA
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?I

i

v

ey

Lo
O 10.0 mV'vew
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600 uV

VCC=4.9V, lout=0mA

A4

100% I I [N
90% L L
~ 8% —
o~
o, 70%
3 60%
GC.) 50% e
‘S 40%| |—Vec=27v|)
Eﬁ 30% | |—VCC=3.3V :
20% | | —VCC=36V|,
10% | veo-asv|:
0% T
b
1.0E-03 1.0E-02 1.0E-01 1.0E+00
lout [A]
Output ripple voltage
VCC =2.7 V, lout = 400 mA VCC =3.3V, lout =400 mA
Tek A 50.0 ms/s 358 Acgs
A:17.8mV A:16.2mV
@:-9.4 mV @:-9.2mV

A

<>|

Wi

-<\

-
[l 10.0 mV\Bw

M1.00ps Cht / -1.8mV

er
NG
P

3
32

£

e

Lo
O 10.0 mvvew

M 1.00ms Cht ~ -12mV
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¢ LDO(LDO1) characteristics

MB39C316
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Vout [V]

Vout [V]

PSRR [dB]

LDO1 Load Regulation _xgg ¥i”
— o b yp
(Ta= +25°C) VCC Max
3.500
3.000
2.500 3\
2.000
1.500
1.000
0.500
] // L L L L L L L L L L L
0.000
0.0E+00 1.0E-01 2.0E-01 3.0E-01 4.0E-01 5.0E-01
lout [A]
LDO1 Line Regglatlon o= 0mA
(Ta= +25°C) —lo = Max
3.120
3.020
2.920
2.820
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B START/STOP CONTROL FUNCTION

Conditions of the VCC1 power supply pin and ONOFF, LDOCNT1 and LDOCNT?2 pins and the setting of the
REON register control the output of the LDO, the DC/DC converter and reset signals (XRST1 and XRST2).
Also, the setting of the HRST register controls the output of the reset signal.

1. Conditions for start and stop
¢ Conditions for start

When all conditions mentioned below are completed, the LDO and the DC/DC converter will start.
* VCC1 pin input voltage 2.6 V or more
* ONOFF pin input “H”

¢ Conditions for stop

When one of conditions mentioned below occurs, the LDO and the DC/DC converter will stop.
e VCC1 pin input voltage 2.4 V or less

* ONOFF pin input “L”

* When the REON bit in the REON register changes “0” to “1”

* OTP (Over temperature protection) detection

24v 28Y

.26V
VCC1 pin -

ONOFF pin

OTP

VCONT

Powersupply  Stop | Start | Stop [Start] Stop | Start | Stop | Start

The start and stop status in the constant voltage power supply block by the VCC1 pin input voltage and the
ONOFF pin input is reflected to the VCONT bit (address 05+ [0]) in the STATE register.
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2. Start/stop sequence by VCC1 power supply pin and ONOFF pin
* When using VCC1 pin

(Start) (Stop)
26V
7.{ 24V

VCCA \\\<:T
DC/DC3 converter
DC/DC1 converter
DC/DC2 converter
XRST1

90% =¥
LDO4
@) Tofdelay

XRST2 (1) Trrst

LDO2

LDO3

LDO1

* When using ONOFF pin

(Start) (Stop)

ONOFF

DC/DC3 converter

DC/DC1 converter

DC/DC2 converter

XRSTA |
90% -

LDO24

2) Tofdelay

XRST2 (1) Trrst

LDO2

LDO3

LDO1

Value .
Parameter Symbol Unit
Min Typ Max
(1) Trrst 4 5 6 ms

) Tofdelay 150 200 250 us

DS04-27266—2E FUﬁTSU 17
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3. Start/stop by LDOCNT1 and LDOCNT?2 pins (intermittent control)

When the XRST1 and the XRST2 pins are in “H”, the LDO starts and stops depending on the conditions of
the LDOCNT1 and the LDOCNT2 pins.

(Start) (Stop)
LDOCNTT L L
LDOCNT2 L H
LDO4  OFF ¢<— L S OFF
LDO2  OFF ¢— S OFF
LDO3  OFF < > OFF
Lpo1 _ OFF < > OFF
Input condition
LDO1 LDO2 LDO3 LDO4
LDOCNTH1 LDOCNT2
H H ON ON ON ON
H L OFF OFF OFF ON
L L OFF OFF OFF OFF
L H OFF OFF OFF OFF

4. Start/stop by REON register (Restart power supply)

When “1” is written to the REON bit in the REON register (address 04+ [0]), the power supply stops following
the sequence and starts again after a fixed period has passed.

The STOPTIMEB bit (address 04+ [5:4]) can set the time between the stop of the power supply and the
restart of the power supply (calculated by the 140 kHz internal clock ). The REON bit is automatically cleared
after the time set by the STOPTIMEB bit has passed.

ek 0 e e I I e M B B e B M B e B e I
REON
(Internal signal) — |
DC/DC3 converter \EO% 10%
(When using DC/DC3 converter) 1S 5
DC/DC1 converter TREON

(When not using DC/DC3 converter)

. Value .
Parameter STOPTIMEB bit [1:0] - Unit
Min Typ Max
00s 0.8 1.0 1.2 ms
018 3.4 4.0 5.2 ms
TREON

108 6.8 8.0 9.8 ms

118 13.6 16.0 19.0 ms
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5. Reset control by HRST register

When “1” is written to the HRST bit in the HRST register (address 03+ [0]), the output of XRST2 remains at
“L” level for a fixed period.

The STOPTIMEA bit (address 03n [5:4]) can set the time for remaining on XRST2 = “L”. The HRST bit is
automatically cleared after the time set by the STOPTIMEA bit has passed.

oz [T [T ML ML LU L L LU
HRST
(Internal signal)
XRST1 “H” fixed
XRST2
THRST
i Value
Parameter STOPTll_I\gEA bit - Unit
[1:0] Min Typ Max
00s 0.8 1.0 1.2 ms
01s 3.4 4.0 5.2 ms
THRST
108 6.8 8.0 9.8 ms
11s 13.6 16.0 19.0 ms

W 32.768 kHz OUTPUT (CMOS output)

If the crystal oscillator is connected to the OSCIN and the OSCOUT pins, the 32.768 kHz clock can be output
from the RTC_CLK pin.

DS04-27266—2E FUﬁTSU 19
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H 12C INTERFACE

This is the interface which is compliant with the I12C bus standard. The internal register data are read and
write to the internal register data via two bidirectional bus lines which are the serial data line (SDA) and the

serial clock line (SCL).

The MB39C316 has the following features.

* This LSl is set as slave, so the LS| cannot be set to master.
e The slave address is “2AH".

* Supports high speed mode (Max 400 kbps)

1. Writing flow
(1) Detect start condition

(2) Receive slave address (“2A+") and W/R bit (“0”)

(3) Transmit ACK

(4) Receive register address

(5) Transmit ACK

(6) Receive write data

(7) Transmit ACK

(8) Increase the register address and then go back to (6), when a stop condition is not detected.*

(9) Communication stops after detecting a stop condition.

* : Increment stops at address FFu and keeps at FFu. The flow does not go back to 00w.

|:|. : Signals that master transmits S - Start condition

. : Signals that this LS| transmits P 2 Stop condition

A: ACK
slave address register address DATA1 DATA2
of1]o[1]of1 OHMSB §LSB‘\ASB§ T §LSB‘ASB§ §LSB-
vav/r?:)o (reg;’svtrg Irnél;dttfi)ress‘.) (regis\;‘gitggs:r:?iﬂ )
3
EEEEEEECE |

writing to
(register address+2)

Notes : e If the register address which does not exist or the bit which are not assigned is specified, ACK will be

returned, but data will not be written.
e If writing is set to the Read Only address, ACK will not be returned, but data will not be written.
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2. Reading flow
(1) Detect start condition
(2) Receive slave address (“2AW’) and W/R bit (“0”)
(3) Transmit ACK
(4) Receive register address
(5) Transmit ACK
(6)
()
(8)
)

(10) Increase the register address and then go back to (9).*
If [1] ACK is received. Release the bus if [2] NACK is received.

(11) Communication stops after detecting a stop condition.

Detect start condition

Receive slave address (“2A+”) and W/R bit (“17)
Transmit ACK

Transmission of read data

* 1 Increment stops at address FF+ and keeps FFH. Increment does not go back to 00k.

|:|. :tsrgr?:rl,fit?at master S :Start condition
[] : Signats that tis L1 P :Stop condition
transmits A :ACK
NA:NACK
slave address register address slave address DATA1
PN N A A
(" B ( A (" \ C A
.o1o1o1o§o.MSB§§§§§§§LsB o|1|o|1]|o|1]0]|1 A
WL/,;_O WL//;— 1 reading from
(write_z) (re ad_) (register address)
DATA2 DATA3
A A
s N N
A NA
reading from reading from
(register address+1) (register address+2)

Note : Ifthe register address which does not exist and the bit which does not execute the bit assign are specified,
read data becomes “0”.
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B REGISTERS
1. Address allocation

Ad- Register name Register Contents Default
dress | Type (function) WR value
(hex) D7 D6 D5 D4 D3 D2 D1 DO

00 Reset SRST * RSTDET — — — — — — SRST | 0000 0000

(Soft reset control)

VERSION

01 Version (Information about R — — — — VERS3 VER2 VER1 VERO | 0000 0011
versions)

Constant | yseL_SYN
02 owgr (LDO WR — — — — — — — VSEL_SYN| 0000 0000
Eupply voltage setting)
HRST STOPTI | STOPTI
03 Reset (Hard reset control) WR | HRDET — MEA1 MEAO — — — HRST | 0000 0000
04 | oommy (CEE‘%T of WR | REDET | — | STOPTI| STOPTI | - - REON | 0000 0000
o oﬁ?rgl re-starting power MEBH1 MEBO
supply)
Notice of STATE ’
05 state (Notice of state) R — — — — CUR_Iim OoTP RTC_OSC| VCONT | 0000 0000
GP

06 General (General-purpose WR GP7 GP6 GP5 GP4 GP3 GP2 GP1 GPO 0000 0000

register)
07-7F — — — — — — — — — — — —
reserved
80-8B TEST (reserved bytes) — reserved | reserved | reserved | reserved | reserved | reserved | reserved | reserved —
8C — — — — — — — — — — — —

* 1 001 [DO] is Write only, [D7] is Write/Read.

* Although data which“_”is shown is accessible to read and write, writing is invalid and reading data becomes
“0”-

* All registers are initialized to the default value by power-on reset.

» Executing the soft reset control initializes all Write registers to the default value. There is a possibility that
written data during execution of the soft reset control is not reflected correctly.

Note : Address 80+ to 8BH is mapped on the registers for this LSI test. It is prohibited to write to 80+ to 8Bn
when using this LSI.
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2. Functional description

¢ Soft reset control (Address 00+)

D7 D6 D5 D4 D3 D2 D1 DO
At Write | RSTDET — — — — — — SRST
At Read | RSTDET 0 0 0 0 0 0 0
Default 0 0 0 0 0 0 0 0

bit [7] RSTDET : Register reset history bit

RSTDET Operation
0 No execution of soft reset control (Read)/RSTDET clear bits (Write)
1 Execution of register reset by soft reset control (Read)

This bit saves the execution history of the reset operation by the soft reset control. If the reset
operation by the soft reset control is executed, this bit is set to “1”.

When clearing this bit, write “00+” to this register.

Writing RSTDET = “1” is ignored.

bit [0] SRST : Register reset bit

SRST Operation
0 Normal operation
1 Reset the Write register for other than address 00H.

If writing “1” to this bit, all Write registers are reset, and the read value for address 00+ is “80+”".
The reset state will be remained for about 15 us after writing SRST = “1”.
This bit is for the write only and the read value is always “0”.

Notes : o If RSTDET = “0” and SRST = “1” are written simultaneously, RSTDET = “0” is ignored. The reset
operation by SRST = “1" is executed and the RSTDET bit is set to “1”.
e There is a possibility that written data during the soft reset control execution is not written correctly.

¢ Information about versions (Address 01+)

D7 D6 D5 D4 D3 D2 D1 DO
At Write — — — — — — — —
At Read 0 0 0 0 VER3 VER2 VER1 VERO
Default 0 0 0 0 Fixed value for each version

bit [3:0] VER : Version display bit

VER Operation
0000 —
0001

0010 2
0011 3

This register reads information about device's versions.

DS04-27266-2E FUﬁTSU 23



MB39C316
L

¢ LDO voltage setting (Address 02+)

D7 D6 D5 D4 D3 D2 D1 DO
At Write — — — — — — — VSEL_SYN
At Read 0 0 0 0 0 0 0 VSEL_SYN
Default 0 0 0 0 0 0 0 0

bit [0] VSEL_SYN : Selection bit of LDO3 voltage

VSEL_SYN Operation
0 1.2V (Typ)
1.3V (Typ)

This bit switches output voltage of LDOS3.

e Hard reset control (Address 03n)

D7 D6 D5 D4 D3 D2 D1 DO
At Write HRDET — STOPTIMEA1|STOPTIMEAO — — — HRST
At Read HRDET 0 STOPTIMEA1|STOPTIMEAO 0 0 0 HRST
Default 0 0 0 0 0 0 0 0

bit [7] HRDET : HRST history bit

HRDET Operation
0 No execution of hard reset control (Read)/HRDET clear bits (Write)
1 Execution of XRST2 reset by hard reset control (Read)

This bit saves the execution history of the reset operation by the hard reset control. The reset
operation by the hard reset control sets this bit to “1” (same time as re-writing of the HRST bit).
Write “O0H” to this register when clearing this bit.

Writing HRDET = “1” is ignored.

bit [5:4] STOPTIMEA : XRST2 = “L” time setting bit

STOPTIMEA Operation
00 1 ms (Typ)
01 4 ms (Typ)
10 8 ms (Typ)
11 16 ms (Typ)

This bit selects the time of XRST2 = “L” by the hard reset control.

bit [0] HRST : HRST Control bit

HRST Operation
0 Normal operation (Read)
1 Instructions of hard reset control start (Write)

When writing “1” to this bit, the output of the XRST2 pin will remain in “L” for the time set by the
STOPTIMEA bit.
This bit is automatically cleared after the time set has passed.

Note : IfHRDET =“0" and HRST =“1" are written at the same time, HRDET =“0”" is ignored. The reset operation
is executed by HRST = “1” and the HRDET bit is set to “1”.
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