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ASSP

Dual Serial Input
PLL FrequencySynthesizer

MB15F03L

m DESCRIPITON

The Fujitsu MB15F03L is a serial input Phase Locked Loop (PLL) frequency synthesizer with a 1800MHz and
a 250MHz prescalers. A 64/65 or a 128/129 for the 1800MHz prescaler, and a 16/17 or a 32/33 for 250MHz
prescaler can be selected that enables pulse swallow operation.

The latest BICMOS process technology is used, resultantly a supply current is limited as low as 5.0mA typ. at
a supply voltage of 3.0V.

Furthermore, a super charger circuit is included to provide a fast tuning as well as low noise performance. As
a result of this, MB15FO03L is ideally suitable for digital mobile communications, such as PHS(Personal Handy
Phone System), PCN (Personal Communication Network) and PCS(Personal Communication Service).

m FEATURES

 High frequency operation RF synthesizer: 1800MHz max. / IF synthesizer: 250MHz max.

» Low power supply voltage: Vcc = 2.7 to 3.6V

» Very Low power supply current : lcc = 5.0 mA typ. (Vcc = 3V)

» Power saving function : Supply current at power saving mode Typ.0.1pA (Vcc=3V), Max.10uA (Irsi=Ips2)
 Dual modulus prescaler : 1800MHz prescaler(64/65,128/129) , 250MHz prescaler(16/17,32/33)

« Serial input 14-bit programmable reference divider: R = 5 to 16,383

 Serial input 18-bit programmable divider consisting of:

- Binary 7—bit swallow counter: 0 to 127

- Binary 11-bit programmable counter: 5 to 2,047

On-—chip high performance charge pump circuit and phase comparator, achieving high—speed lock—up and
low phase noise

» On-—chip phase control for phase comparator

» Wide operating temperature: Ta = -40 to 85°C

m PACKAGE

16-pin, Plastic SSOP 16-pin, Plastic BCC

N

(EPT-1AP-M0OEK) (1 CC-1AP-NM0OR)



http://www.dzsc.com/icstock/453/MB15F03L.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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m PIN ASSIGNMENT

SSOP-16-PIN

GNDre[ |1 16| Clock

oscin[_|2 15| | pata

GNDr [ |3 14 ] g
fine[ |4 TOP 13| | finre
VIEW

veer [ |5 12| ] Vcere

LDffout | 6 11 ] Xfinre

PSE[_|7 10| ] PSre

Dor|[ |8 9 | Dore

(FPT-16P-M05)

BCC-16-PIN

GNDrr Clock

oscin [{17 %% 147 paa
GND || 2 ¢ 13| LE
fine |§ 3 {12 1| finge
_______ TOP VIEW .
Veer |1 4 ¢ 11 1| Veere
LD/fout || 5 : 110 ¢ | Xinge
pse |16 el T pse
Doir  Dorr

(LCC-16P-M03)
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m PIN DESCRIPTION

Pin No. Pin
SSOP-16 | BCC-16 | Name
1 16 GNDrF - Ground for RF—PLL section.

The programmable reference divider input. TCXO should be connected
with a AC coupling capacitor.

3 2 GNDir - Ground for the IF-PLL section.

Prescaler input pin for the IF-PLL.
The connection with VCO should be AC coupling.

I/O Descriptions

2 1 OSCin I

4 3 finiF |

5 4 VceiF — | Power supply voltage input pin for the IF-PLL section.

Lock detect signal output (LD) / phase comparator monitoring output
(fout)

6 5 LD/fout | O | The output signal is selected by a LDS bit in a serial data.

LDS bit = "H” ; outputs fout signal

LDS bit = "L ; outputs LD signal

Power saving mode control for the IF-PLL section. This pin must be set
at "L” Power-ON. (Open is prohibited.)

PSiF="H" ; Normal mode

PSiF ="L" ; Power saving mode

7 6 PSiF |

Charge pump output for the IF-PLL section.

8 / Do o Phase characteristics of the phase detector can be reversed by FC-bit.

Charge pump output for the RF-PLL section.

9 8 Dorr S Phase characteristics of the phase detector can be reversed by FC-bit.

Power saving mode control for the RF-PLL section. This pin must be set
at "L” Power-ON. (Open is prohibited.)

PSrF = "H"; Normal mode

PSrrF = "L” ; Power saving mode

10 9 PSRrF |

Prescaler complimentary input for the RF-PLL section.

1 10 Xfinre I This pin should be grounded via a capacitor.

Power supply voltage input pin for the RF-PLL section, the shift register
12 11 VCCRF — | and the oscillator input buffer. When power is OFF, latched data of RF-
PLL is cancelled.

Prescaler input pin for the RF-PLL.

13 12 finRe I The connection with VCO should be AC coupling.

Load enable signal input (with the schmitt trigger circuit.)
When LE is "H”, data in the shift register is transferred to the
corresponding

latch according to the control bit in a serial data.

Serial data input (with the schmitt trigger circuit.)

A data is transferred to the corresponding latch (IF-ref counter, IF-prog.
counter, RF-ref. counter, RF-prog. counter) according to the control bit
in a serial data.

15 14 Data I

Clock input for the 23-bit shift register (with the schmitt trigger circuit.)

16 15 Clock I One bit data is shifted into the shift register on a rising edge of the clock.
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m BLOCK DIAGRAM

Vccr  GNDiF
? (3)
&, } Interm(ijttent ) 3bitlatch |h|  7-bit latch 11-bit latch |
R moae . - - - fpir I
| Binary 7-bit Binary 11-bit !
PSIE| |, EEPFE{%I LDS| SWir| FCiF swallow counter | programmable Egrﬁf »Charge Super |,
| (IF-PLL) counter(F-pLL) = | (F-PLL) (PFH?LFL’) charger () Doir
.| Prescaler ‘ ‘ \ ] i ]
ﬁnu:@};; (IF-PLL) | ,
" 16/17,32/33 . |
1 Det. !
: —)| 2bitlach )| 14-bitlatch (F-PLL) :
: Bi nary 14-bit | pro- o ]
: T1 T2 granmabl e ref !
| count er (1 F-PLL) ‘

,,,,,,,,,,, B e e T e T I e T R

e
=[] 1l

AND
Selector
¢ friF
- - frre f
Binary 14-bit pro- TRF —(6)LD/fout
T1 T2 grammable ref. fpIF
counter(RF-pLL) ;
LDRF FRF
—)| 2-bitlatch )| 14-bitlatch Lock
Det.
, Prescaler (RE-PLL)
finrF(13+>| (RF-PLL)
% 64/65, |
XfinRFll > 128/129 ‘ ‘ +
Binary 7-bit Binary 11-bit
] LDS| SWrF|FCrr | | swallow counter | programmable || ':gr?%e . CfLé}:’]ge Super > (9)Dore
Intermittent (RF-PLL) counter(RF-PLL) RE_PLL pump charger
mode fore | (RF-PLL) (RF-PLL)
PSRELO>|  control , . .
(RF-PLL) ﬁ) 3-bit latch j> 7-bit latch 11-bit latch
Schmitt {
LE 1a—= circuit || Latch selector
Datal15 S(_:hm_itt‘» c|cC
circuit NIN 23-bit shift
Schmitt 1] 2 register s
Clock(ze) circuit

12 1

Vccerre GNDrF

Note: SSOP-16 pin
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m ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit Remark

Power supply voltage Vcc -0.5t0 +4.0 \%
Input voltage Vi —-0.5to Vcc +0.5 \
Output voltage Vo —0.5to Vcc +0.5 \

lo -10to +10 mA Except Do
Output current

Ido -25to +25 mA Do output
Storage temperature TstG -55to +125 °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.

m RECOMMENDED OPERATING CONDITIONS

Value i
Parameter Symbol - Unit Note
Min Typ Max
Power supply voltage Vcc 2.7 3.0 3.6 \ VcciF=VceRrF
Input voltage Vi GND - Vce \Y,
Operating temperature Ta -40 - +85 °C

WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All
the device’s electrical characteristics are warranted when operated within these ranges.

Always yse semiconductor devices within the recommended operating conditions. Operation outside
these ranges may adversely affect reliability and could result in device failure.

No warranty is made with repect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representative beforehand.

Handling Precautions

« This device should be transported and stored in anti-static containers.

 This is a static-sensitive device; take proper anti-ESD precautions. Ensure that personnel and equipment are
properly grounded. Cover workerbenches with grounded conductive mats.

« Always turn the power supply off before inserting or removing the device from its socket.

 Protect leads with a conductive sheet when handling or transporting PC boards with devices.
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m ELECTRICAL CHARACTERISTICS
(Vce=2.7V to 3.6V, Ta=-40°C to 85°C)

o Value _
Parameter Symbol Condition - Unit
Min. Typ. Max.
finiF = 233.15MHz
“ , - .
IeC* | fosc = 12MHz 15
Power supply current . mA
|CCRE? finrF = 1800MHz, . 35 .
fosc = 12MHz )
VcceiF current .
. IpsiF at PSIE =L — 0.17 10
Power saving current PA
Ibs VCcRrF current . 0.1°3 10
PSR at PSiFrr ="L" )
finiE™ finiF IF-PLL 50 — 250
Operating T .
frequency finrr finrr RF-PLL 100 — 1800 MHz
OSCin fosc — 3 — 40
i ' IF-PLL, 50Q
finiF VfiniF termination -10 — +2 dBm
INput Sensitvity | finee | Vfinge | RF_PLL, 500 ~10 — 2 dBm
termination
OSCin Vosc — 0.5 — Vcce Vp-p
Data, VIH Schmitt trigger input VC%X2'7+ — —
Clock, : v Y,
Input voltage LE ViL Schmitt trigger input — — c_%x23
PSIk VIH — Vcex0.7 — —
’ Y
PSrr Vi — — — Vcex0.3
Data, lin™s — -1.0 +1.0
Clock,
LE, HA
| ¢ ¢ PSIF, s — -1.0 — +1.0
nput curren PSrr
) liH — 0 — +100
OSCin HA
s — -100 — 0
VoH lov=—1.0mA Vcc-0.4 — —
LD/fout Y,
VoL lo.=1.0mA — — 0.4
Output voltage
DorF, VDoH IpoH =—1.0mA Vce-0.4 — — v
Dorr VooL | Vee=3.0V, lbo.=1.0mA — = 0.4
High impedance | Do Vce=3.0V,
cutoff current DorF loFF Vorr=GND to Vcc o o 3.0 nA

(Continued)
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(Continued)
(Vce=2.7V to 3.6V, Ta=-40°C to 85°C)
Value
Parameter Symbol Condition - Unit
Min. Typ. Max.
lons Vce = 3.0V -1.0 — —
LD/fout mA
loL Vce = 3.0V — — 1.0
Output current s | Vcc =3.0V, VDoH = _ _ .
P Doir loow™ 1 5 ov, Ta=25°C 11 6 .
’ m
Dorr oL Vce = 3.0V, Vool = 8 . 15
1.0V, Ta=25°C

*1: Conditions ; Vccir = 3V, Ta = 25°C, in locking state.

*2: Conditions ; Vccrr = 3V, Ta = 25°C, in locking state.
*3: fosc = 12.8 MHz , Vcc = 3.0V, Ta = 25°C

*4: AC coupling with a 1000pF capacitor connected.

*5: The symbol "-"(minus) means direction of current flow.
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m FUNCTIONAL DESCRIPTIONS
The divide ratio can be calculated using the following equation:
fvco ={(P X N) + A} xfosc + R (A <N)

fvco:  Output frequency of external voltage controlled oscillator (VCO)

P: Preset divide ratio of dual modulus prescaler (16 or 32 for IF-PLL, 64 or 128 for RF-PLL)
N: Preset divide ratio of binary 11-bit programmable counter (5 to 2,047)

A: Preset divide ratio of binary 7-bit swallow counter (0< A < 127)

fosc: Reference oscillation frequency

R: Preset divide ratio of binary 14-bit programmable reference counter (5 to 16,383)

Serial Data Input

Serial data is entered using three pins, Data pin, Clock pin, and LE pin. Programmable dividers of IF/RF-PLL
sections, programmable reference dividers of IF/RF PLL sections are controlled individually.
Serial data of binary data is entered through Data pin.
On rising edge of clock, one bit of serial data is transferred into the shift register. When load enable signal is high,
the data stored in the shift register is transferred to one of latch of them depending upon the control bit data setting.

Tablel. Control Bit

Control bit o )
Destination of serial data
CN1 CN2
L L The programmable reference counter for the IF-PLL.
H L The programmable reference counter for the RF-PLL.
L H The programmable counter and the swallow counter for the IF-PLL
H H The programmable counter and the swallow counter for the RF-PLL

Shift Register Configuration

Programmable Reference Counter

LSB MSB
4 Data Flow —— 4

1/12/3|4|5,6|7|8|9|10|11|12|13|14|15|16 |17|18|19 |20|21|22|23

CICIT|T|IRIRIR|IRIRIRIRIRIRIR|RIR|R|R|X|X|X]|X]|X

NN 1|2|1,2|3|4|5|6|7|8|9/10(11|12/13|14

12
CN1, 2 : Control bit [Table. 1]
R1to R14 :Divide ratio setting bits for the programmable reference counter (5 to 16,383) [Table. 2]
T1,2 : Test purpose bit [Table.3]
X : Dummy bits(Set "0" or "1")

Note: Data input with MSB first.
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Programmable Counter

LSB Data Flow — MSB

1,2, 34|56 |7 |89 10|11 (|12 |13 |14 15|16 |17 |18 |19 | 20| 21| 22|23

c,¢c|L|s|  FIA A A A AIAJA|NI N[N N/ NN N N N|N|N

N | N Dl W]|C 1 2 3 4 5 6 7 1 2 3| 4 5 6 | 7| 8|9 |10 11
1 2 S |IF/RF| IF/RF
CN1, 2 : Control bit [Table. 1]
N1to N11 :Divide ratio setting bits for the programmable counter (5 to 2,047) [Table. 4]
Alto A7 : Divide ratio setting bits for the swallow counter (0 to 127) [Table. 5]
SWirrr : Divide ratio setting bit for the prescaler [Table. 6]
(16/17 or 32/33 for the IF-PLL, 64/65 or 128/129 for the RF-PLL)
FCirrr : Phase control bit for the phase detector [Table. 7]
LDS : LD/fout signal select bit [Table. 8]

Note: Data input with MSB first.

Table2. Binary 14-bit Programmable Reference Counter Data Setting

Divide R R|R|R|R R R/ R R | R|R| R
o 1413 12 11 10| 9 | 8 | 7 6 5 4 3 2 1
5 o oo oo oo oo o] o] 1] o0]1

6 o oo oo ofo ofo o o0of[1]1]o0
16383 (N T T T T T O O T O T O T R T R T

Note: « Divide ratio less than 5 is prohibited.

Table.3 Test Purpose Bit Setting

-{ ; LD/fout pin state
L L Outputs friF.

H L Outputs frrr.

L H Outputs fpiF.

H H

Outputs fprr.
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Table.4 Binary 11-bit Programmable Counter Data Setting

Divide N | N|N| NI N|N|N|N|N|N/|N
1110 o9 | 8 | 7 | 6 | 5 | 4 |3 2|1

(N)
5 o]l o] o] o | olo o] o 1] 0 1
6 o oo o olo ool 1|10
2047 1 11111111111

Note: « Divide ratio less than 5 is prohibited.

Table.5 Binary 7-bit Swallow Counter Data Setting

Divide
p A A A A A A A
ratio
A) 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1
127 1 1 1 1 1 1 1

Note: « Divide ratio (A) range = 0 to 127

Table. 6 Prescaler Data Setting

Note: » Z = High—impedance

» Depending upon the VCO and LPF polarity,

FC bit should be set.

Table. 8 LD/fout Output Select Data Setting

SW = ” H” SW = ” LH
Prescaler IF-PLL 16/17 32/33
divide ratio RF-PLL 64/65 128/129
Table. 7 Phase Comparator Phase Switching Data Setting
FCiFrF=H FCIFRF =L
DoiF,rF DoiF,rRF
fr >fp H L
fr="1p V4 4 VCO Output
Frequency
fr<fp L H
VCO polarity Q) (2)

~ @

VCO Input Voltage ——

LDS LD/fout output signal
H fout (frirrr, fpIFRF) signals
L LD signal




Serial Data Input Timing

MB15F03L

1st. data

2nd. data

>l
|

Control bit Invalid data

pata ¥

Clock 7 Z_\

~

A\

A
Y

A
4

Y

A

A
Y

ta

7n§

LE 45
-t . » :teb
On rising edge of the clock, one bit of the data is transferred into the shift register.

Parameter Min Typ Max | Unit Parameter Min Typ Max | Unit
t1 20 - - ns t5 30 - - ns
t2 20 - - ns t6 100 - - ns
t3 30 - - ns t7 100 - - ns
t4 20 - - ns
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m PHASE DETECTOR OUTPUT WAVEFORM

friFirRrF
fpIFRF {
: twu twi
LD
(FC bit = High)
H

D - - - - - -
OIF/RF Z | UL | | |

(FC bit = Low)

DoIFRE z-- | ,,,,, ﬂ_ ,,,,,,,, | ,,,,,,,,, l ,,,,,,,, l o

LD Output Logic Table

IF-PLL section RF-PLL section LD output
Locking state / Power saving state Locking state / Power saving state H
Locking state / Power saving state Unlocking state L
Unlocking state Locking state / Power saving state L
Unlocking state Unlocking state L

Note: Phase error detection range = —21to +211
«Pulses on Doir/rr signals are output to prevent dead zone.
LD output becomes low when phase error is twu or more.
LD output becomes high when phase error is twL or less and continues to be so for three cycles or more.
«twu and twL depend on OSCin input frequency as follows.
twu > 4ffosc: i.e. twu > 312.5ns when foscin = 12.8 MHz
twL < 8/fosc: i.e. tw. < 625.0ns when foscin = 12.8 MHz
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m POWER SAVING MODE (INTERMITTENT MODE CONTROL CIRCUIT)

Setting a PSiFRF) pin to Low, IF-PLL (RF-PLL) enters into power saving mode resultant current consumption
can be limited to 10pA (typ.). Setting PS pin to High, power saving mode is released so that the device works
normally.

In addition, the intermittent operation control circuit is included which helps smooth start up from stand by mode.
In general, the power consumption can be saved by the intermittent operation that powering down or waking up the
synthesizer. Such case, if the PLL is powered up uncontrolled, the resulting phase comparator output signal is
unpredictable due to an undefined phase relation between reference frequency (fr) and comparison frequency (fp)
and may in the worst case take longer time for lock up of the loop.

To prevent this, the intermittent operation control circuit enforces a limited error signal output of the phase detector
during power up. Thus keeping the loop locked.

PS pin must be set “L” at Power-ON.

Allow 1 ps after frequency stabilization on power-up for exiting the power saving mode (PS: L to H)

Serial data can be entered during the power saving mode.

During the power saving mode, the corresponding section except for indispensable circuit for the power saving
function stops working, then current consumption is reduced to 104A per one PLL section.

At that time, the Do and LD become the same state as when a loop is locking. That is, the Do becomes high
impedance.

A VCO control voltage is naturally kept at the locking voltage which defined by a LPF's time constant. As a result
of this, VCO's frequency is kept at the locking frequency.

PSIF PSrF IF-PLL counters RF-PLL counters OSC input buffer
L L OFF OFF OFF
H L ON OFF ON
L H OFF ON ON
H H ON ON ON

ON
Vcc
Clock
Data
LE
PS

(1) PS =L (power saving mode) at Power-ON
(2)Set serial data after power supply remains stable.

(3)Release saving mode(PS : L - H) after setting serial data.
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m TEST CIRCUIT (PRESCALER INPUT/PROGRAMMABLE REFERENCE DIVIDER INPUT SENSITIVITYTEST)

fout
O Oscilloscope
VcceiIF
>
our L S se
l 509%
7T
1009pF

S.G:}T GND
B—1— 5—a—6E-2—U

509%
i
MB15F03L
(9—10—141 2—43-14—415—16
S.G | |
1000pF ‘ ‘
50Q f Controller (divide
ratio setting)
VCCRFT
m —e
1000pF — 1 0apF

Note.:SSOP-16 pin.
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m TYPICAL CHARACTERISITICS

1. fin Input Sensitivity

V fin RF vs. fin RF
10 H H H
5 Ta = +25°C-
0 A A
_ SPEC 7
—~ T 7
E AL
5 -10
) -~
T -15 7
o 2,
g -20 A
Y g
30 N ammT —_—ﬂ/// ——— Vcc=27V
- A\VPtas - g Vece=3.0V"
35 \\/ BESS 0 O U T WU U N SO Vee=3.6V..
L [ T S
-40 N S S S S
0 1000 2000 3000 4000
fin re (MHZ)
VinlIFvs. fin IF
10 T : T
5 / Ta = +25°C-
0 TTTT /
vd Vd 7
5 SPEC /
5 -0 | i
R P g
S 15 N\ I
c D\R BN e
S B\ RO L 9 =t
25 N —
i T Wee=27v
-30 Vecc=3.0V"
-35 jemgennn Voo =36 V.
40 P
0 100 200 300 400 500 600 700 800 900 1000
fin ik (MHZ)

2. OSCin Input Characteristics

V fosc vs. fosc
10 iz iz -/ : :
5 7/ SPEC / Ta = +25°C--------+1
0
-5
. -10
E 15 niz-zzd
S e
> -20 i S e R e "//1,—
3 s L L
> 3 M\ T
Y PS>
-35 \"'-<;— =7
0 o= - xcczg.gx .
cc = o.
TS Vee=36V
-50 : : :
0 10 20 30 40 50 60 70 80 90 100
fosc (MHz)
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3. Dorr Output Current

I poH VS. V poH

5.000 Vee=3V |
Ta =+25°C

“H" level output voltage V po+ (V)

.0000
.0000 —25.00
“H” level output current I bon (MA)
I poL vs. V poL
5.000 |
Vee=3V |
Ta=+25°C
>
2
>
()
(=)
g
: l
>
: I
joN
5
o
: I
>
Q
- |
L/
—/
__—//_
.0000
.0000 25.00

“L” level output current I oo (MA)
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4. Doir Output Current

IpoH VS. V poH
Vee=3V _|
5.000 Ta = +25°C
>
I
8
>
()
(=)}
8
S
! I\
: \
o
©
>
s \
|
.0000
.0000 -25.00
“H” level output current | bon (MA)
oot vSs. V poL
Vee=3V
5.000 Ta=+25°C’|
>
2
>
(]
(]
()]
: l
©
>
: I
o
5
o
: /
>
Q
|
.0000
.0000 25.00
“L” level output current I por (MA)
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5. Input Impedance.

fin re Input Inpedance characteristic

1: 210
-144.73 Q
500 MHz

2: 10471 Q
-59.998 Q
1GHz

3: 10.063 Q
—24.667 Q
1.5GHz

RF

4: 11614 Q
-9.771 Q
1.8 GHz

START 100.000 000 MHz STOP 2 000.000 000 MHz
fin ir Input Inpedance characteristic

1: 781.75Q
-918.94 Q
50 MHz

2: 57.344Q
-304.14 Q
250 MHz

3: 87.141Q
-377.39 Q
200 MHz

4: 26.633Q
-188.91 Q
400 MHz

START 50.000 000 MHz STOP 500.000 000 MHz

(Continued)
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(Continued)

OSC v Input Impedance characteristic

7.533 kQ
-23.111 kQ
3 MHz

: 333Q
—6.2538 kQ
10 MHz

: 162.38 Q
—2.9799 kQ
20 MHz

OSCiN

: 78.13 Q
-1.5573 kQ
40 MHz

START 1.000 000 MHz STOP 50.000 000 MHz
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m APPLICATION EXAMPLE

Output
» VCO LPF
3V
from controller 1000 pF -
Am
I:“> © J— p
= O ;E % 1000 pF
|::> O
|:“> O
|::> Oo—
Clock Data LE finrr Vcerr  Xfinrr PSrF Dorr
\ \ \ \ \ \ \ \
16 15 14 13 12 11 10 9
MB15F03L
1 2 3 4 5 6 7 8
GNDrr OSCiN  GNDiF  finiF VccF  LD/fout PSIF Doir
T T 3V
1000 pF 1000 pF j = Lock Det.
0.1pF
TCXO ;E
Output
VCO LPF

Clock, Data, LE: Schmitt trigger circuit is provided (insert a pull-down or pull-up resistor to prevent oscillation
when open-circuited in the input).

Note.:SSOP-16 pin
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m ORDERING INFORMATION

Part number Package Remarks

16pin, Plastic SSOP
(FPT-16P-M05)

16pin, Plastic BCC
(LCC-16P-M03)

MB15F03L PFV

MB15F03L PV
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m PACKAGE DIMENSION

16 pins, Plastic SSOP

(FPT-16P-MO05) *: These dimensions do not include resin protrusion.

* 5.0040.10(.197+.004) 1.2525%

(.0497663)

[£7]0.10(.004)]
T
INDEX *4.40£0.10  6.400.20 5.40(.213)
(.173£.004) (.252+.008) NOM
Il Il ’ /\,/ \\‘

ill ﬁ o
0.65:0.12 0.225% L 0.15%% Details of "A" part

(:0256.0047) (.00975%) (.00600:)

| |
|
| 0.10£0.10(.004+.004) }
/ \ [ (STAND OFF) |
1 1 ‘
~ |
| | | |
|
| — |
‘ 0~10° 1\, |0.50£0.20
1 4.55(.179)REF ‘ ‘ (.0202.008) 1
‘ £,
]

Dimensions in mm (inches)
© 1994 FUJITSU LIMITED F16013S-2C-4

(Continued)
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(Continued)

16 pins, Plastic BCC . . . . .
(ECC-lGP-MOS) *: These dimensions do not include resin protrusion.

4.55:0.10 0.80(.032)MAX ‘ 3.40(.134)TYP

(.179£.004) 9 (Mounting height) Q 0.65(.026)TYP

} R FEHEHH]
m L‘J u u LJ 0.40£0.10
(.016+.004)
(41%?1%32) } 3.25(.128) riEE [ji
.165+. TYP
| AN
45 EE Wi gj 1.55(.061)TYP
FHEREI

TYP j'
0.325£0.10 1.725(.068)
(.013+.004) TYP
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Tel: (044) 754-3753

Fax: (044) 754-3329
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San Jose, CA 95134-1804, U.S.A.

Tel: (408) 922-9000
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Am Siebenstein 6-10
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Germany
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Fax: (06103) 690-122
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Singapore 556741

Tel: (65) 281 0770
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The contents of this document are subject to change without
notice. Customers are advised to consult with FUJITSU sales
representatives before ordering.

Theinformation and circuit diagramsin this document presented
as examples of semiconductor device applications, and are not
intended to be incorporated in devices for actual use. Also,
FUJITSU isunable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the
use of thisinformation or circuit diagrams.

FUJITSU semiconductor devices are intended for use in
standard applications (computers, office automation and other
office equipment, industrial, communi cations, and measurement
equipment, personal or household devices, etc.).

CAUTION:

Customers considering the use of our products in special
applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage,
or where extremely high levels of reliability are demanded (such
as aerospace systems, atomic energy controls, sea floor
repeaters, vehicle operating controls, medical devices for life
support, etc.) are requested to consult with FUJTSU sales
representatives before such use. The company will not be
responsible for damages arising from such use without prior
approval.

Any semiconductor devices have inherently a certain rate of
failure. You must protect against injury, damage or loss from
such failures by incorporating safety design measures into your
facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating
conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Control Law of Japan, the
prior authorization by Japanese government should be required
for export of those products from Japan.



