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SM5133

NIPPON PRECISION CIRCUITS INC. FREQUENCY SYNTHESIZER PLL ICs

OVERVIEW PINOUTS

SM5133 series are CMOS LSIs that incorporate 16-pin DIP

two PLLs for signal transmission and reception in P

cordless telephones. .

The SM5133E features 15 communication channels

and the SM5133D features 10 communication o ] o

channels. SM5133 series devices feature parallel BAsE ne 5] voo

input for communication channel -sclection, nex 52 %"""
F5K 13| DOR

SM5133 series devices operate from a24 o 5.5V MB ;El 2] ves

supply and are available in 16-pin plastic DIPs, o g0

SOPs and SSOPs. o8 [
o3 [%0] wor

FEATURES o 2] ror

» Transmit and receive PLLs

« Baseset unit and handset unit selection 16-pin SOP
* 10 communication channels (SM5133D) or 15
communication channels (SM5133E)
= Parallel channel selection !
+ Built-in digital lock detector o E E;
= Standby function suspends transmit function to e [ 2:""' ;
5 Ml s : e 4 G15] oon |
+ 60 MHz maximum operating frequency 2o :
« Direct frequency division and locking in transmit o [3] o @[ v !
PLL at 46 10 49 MHz operating frequency vzfs] OMN %E]wr -
* 300 mV,, (min) input sensitivity o3 [7 8 EI LT
» 5 kHz reference frequency oe [& E| ENT
+ Molybdenum-gate CMOS process
* 2.4 10 5.5 V supply
+ 16-pin plastic DIP, SOP and SSOP
16-pin SSOP
LINE-UP
T
Number of | Channel type xout [ 1] [16] an
Device Package
channels select sase [2 E] VDO
SM51330P 16-pin DIP TN [3] o [14] Pa
—_— @
sustz0s | 10 16.pin SOP P [4] = O [13] oon
- ot |5 o E vsSs
SM5133DM Parallel using pins 16-pin SS(P oz [e E N EI DoT
SM5133EP 0t b D4 16-pin DIP o [ o] wr
SMSIZES | 15 16pin SOP o [8 (o] Pt
SMS5133EM 16-pin SSOP
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PACKAGE DIMENSIONS

Unit mm
16-pin DIP 16-pin SSOP
88208
wd b s asher i -'_1[ —Ib-osse T
. . ; os 005 01

16-pin SOP

i 102103 oS ﬁ'—.".—

you ",f—lu-;ul—’i —

£0,05 201
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SM5133

BLOCK DIAGRAM
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PIN DESCRIPTION

" Number Name Description
1 XouT Crystal oscillalor connection. Also connecled ® 2nd mixer
) “BASE BmeWan&e!unﬁsdedMPhﬂset mode when LOW or open, baseset mode when
HIGH. Internal puli-down resistor
3 “DEN Transmit enable select input. Receive only enabled when LOW, receive and transmit
enabied when HIGH. Intemal pull-down resistor
4 F5K 5 kHz reference divider output nchannel open drain
508 D1 wo D4 Communicaion channet select paraliel data input
9 FINT Transmit programmable divider input. Intemal feedback resistance. Allows AC coupiing.
10 LoT Digital lock detector output. HIGH when uniocked (Fansmit only)
1 poT Transmit pessive lowpass fiter connection
12 vss Ground
13 DOR Receive passive lowpass filter connection
14 FNR Receive programmable divider input. Intemal feedback resistance. Allows AC coupiing.
_ 15 VDD 24 © 55 V supply voltage
16 XIN Crystal oscillator and capacitor connection. Internal feedback resistance
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SM5133

'SPECIFICATIONS

‘Absolute Maximum Ratings
Parameter ~ Symbol Rating ~ Unit
Supply voltage range Voo — Vss 03 0 70 v
Input voltage range o Vin Vss © Voo v
Storage lemperature range Tsg —40 v 125 deg. C
Soldering ®emperature I Tod 25 deg. C
Soldering time T tag 10 s
'Recommended Operating Conditions
Ta = 25 deg. C
" Parameter " Symbol Rating “Unit
Supply voltage range - Voo 24 055 v
‘Electrical Characteristics
Voo =24 10 55V, Vss =0V, T. = -30 to 80 deg. C
. : 7Rating -
Parameter Symbol Condition - Unit
min typ ~ max
Vop =3 V. _ _
TXEN is HIGH. - 40 60
See noke 1. i
Voo = 5 V. ~
TXEN is HIGH. - 120 -
I i See note 1. ,
Operating current oo i mA
Yoo =3V B _
TXEN is LOW. - 20 30
See now 2.
Vm = 5 V. _
TXEN is LOW. - 55 -
See noke 2
[Maximum ¥ansmit operating - Vet = 300 MVpy, - -
frequency Frx sine wave 60 - - MHz
Maximum receive operating - Vg = 300 mVpop, -
. fRx ore wave 50 - - MHz
FINT input ampiiaxde Ve iy = 50 MHz, 03 - Voo -~ 05 Vpp
: ‘ rx = 40 MHz, ]
FINR input amplitude Venr o = 1024 M. 03 - Voo - 05 v,,,,4
XN input ampitude Viow Sine wave 08 - Vpp — 05 Vep
BASE and TXEN HiGH-level : -
nput current W - - 300 uA
LDT, DOT, DOR and F5K - - -
HIGH-evel outout : by Vou = Voo — 04 V 04 - -
LDT, DOT, DOR and F5K : _ : -
LOW-evel o Vo =04V 04 - - mA
'NIPPON PRECISION CIRCUITS
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'SM5133

B} . i ) Rating _
Parameter Symbol Condition Unit
min typ max
BASE, TXEN and D1 1o D4 - - -
HIGH-leve! input voitage. Vau Voo — 04 - Voo v
BASE, TXEN and D1 1o D4 - -
LOW-evel nput voliage. Y 0 - 04 v
Notes

1. Ve = Ve = 300 mVy,, fx = 46.930 MHz, frx = 39.295 MHz, sine wave input. See TYPICAL

APPLICATIONS for external component values.
2. Vepxr = 300 mVy,, fax = 39.295 MHz, sine wave input. See TYPICAL APPLICATIONS for external

component values.
DESIGN NOTES

General

LDT is HIGH when the PLL is unlocked. LDT LDT goes LOW 6.4 +0.4 ms after these conditions
goes HIGH when the communication channel is  no longer apply. See figure 1.
switched or when DOT has been HIGH for 3.2 us.

2w
) [
oot ” L
v"_‘_.—s.lto.lﬂ's—-——-—-—-.
or I

Figure 1. Lock detector timing

F5K has an internal protective diode to prevent  DOT and DOR have 3-state outputs and are
electrostatic breakdown. The voltage at this pin  intended for use with passive lowpass filters.
must not exceed Vpp. F5K should be left open

when not in use.
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SM5133

Communication Channel Selection

SM5133 series devices have parallel inputs for 10 D4 and BASE are used to select one of the
communication channel selection. The states of D1 available channels.

SM5133D

Base |08 |0 | 02 | Dt | Channet | e fver = 50 W) mh’"'_m'. -
fffveo (WHD) N frx (KHz) fveo (kHz) N

ojojoj1| 1 49670 m“* 46610 35915 e
ojoj1}]o 2__. mM ; 46630 35835 ne7y
ofjoj1|1| s 49860 %72 v ii - 48670 - . 505 nes
of1]olo] 4 o wst 7l smo 3015 - 7m
of1jo|1]| s 49875 075 4670 36035 7207
oj1|1jo]| s 49830 9966 46770 8055 s
of1 |1 1] 7 49890 %078 46830 %135 7227

1]jojojo| 8 49930 8986 46870 B175 7255

B 1fo|of1] o 49900 - 9998 4633 2% 4T
1jef1]o]| 10 48570 9094, 4870 7 J
1jo|1]|1]| 10 49970 9994 46970 7255
1j1|o]o]| 10 48070 9904 46970 %275 7255
ERERERE 10 49970 m‘"‘ 46970 | %25 7255
1j1}1]o| 10 49970 9994 46970 36275 7255
1111 ] % 49970 gees——  amm 6275 7255
ofojojo| w 49970 9994 wmn | W 7255
ojo]o|1 1 46610 es2.l . 49570 38975 775
ofo|1]e) 2 46630 9826 49645 29150 78%
olofaf1] 2 ww [ wud ? 49860 30165 7833
of1]|o]o| 4 %710 o2 9770 39075 7815
of1]o]1| s %672 9346 49875 39180 78%
oj1]1]0 ] 46770 9354 49830 B 7827
oj111}1 7 9366 49880 09195 7839
1]olofo]| e 46870 9374 499 30235 7847

Y Nlololr] o 46930 9386 49990 30005 7859
1lof1]o]| 10 46970 9394 45870 20275 7855
1]ol1f1] 10 46970 9394 45970 20075 7855
1l1]oo| 1 467 9394 49970 7855
1l1]of1] 10 46370 934 49970 7855
1f1|1]o| 1 46970 9394 49970 39275 7855

A ERERER R 46970 9304 49970 :275 7855
ojofojo| 10 46970 9304 49970 30275 7855

Note

A ‘0’ in the columns for BASE and input data implics LOW-level input voltage, and a ‘1’ implies
HIGH-level input voliage:
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'SM5133E
, | 1 Transmit (feer = 5.0 khz) "Receive (lagr = 5.0 kHZ)
Base | Dt D3 | D4 | Channel - ‘
t/tveo (kHZ) N frx (kHZ) fveo (kHz) N
olofol1| s 49670 9934 46610 26915 7183
oo |0 2 49845 9969 46690 35935 7187
EREABREE 3 49860 %R 46670 35975 7195
ol1Jojo 4 49770 9954 46710 6015 7203
o {1f0]1 5 49875 975 46730 36035 7207
oft1j1]o]| s 498% 9966 46770 36075 7218
o111 7 4980 W78 46830 BB 7227
) 140 ]lo |0 8 4990 2086 46870 %175 7235
? tforof1f o 49990 9996 46930 w% | T
1]o '1:1 o] 1o 49970 w4 | 4 ~7 O
tfors (1] n 49695 W™ 7 410 36815 7163
111]ojo! 12 49710 9942 455%0 35835 7167
1[1]o]1 13 49725 9945 46550 35855 nn
1{1 1o u 49740 048 46570 3875 ns |
1o |11 ] 15 49755 9851 | 46590 35895 rals] )
oj{o|ojo| 15 49755 9951 46590 35895 |
ofojo]1 1 46610 aa22 49670 38975 e |
ocioj1]o 2 46630 326 49845 9150 .
ofo 111 3 46670 9334 49860 2165 7 |
of110 o] 4 46710 42 49770 30075 s |
of1fo)r ] s 46730 9346 49875 39180 e |
ol1]1 fo | s 46770 9354 49830 135 7827
ol11f1 7 1 46830 9366 49890 2195 70 |
. tjofo]o 8 46870 WB74 " 49930 39235 ™7 |
1 1{ofol 9 46830 9386 49990 39205 7o |
1(0 |' 1101 10 46970 9304 49970 39275 s |
1011 n 46510 8302 49695 39000 7800 T
[1l11e o] 1 46530 3306 49710 39015 s |
1 [ 1101 13 46550 8310 49725 39030 %06 |
11 (1{o] 1 46570 %14 49740 30045 7809
11101 15 46590 a318 49785 30060 w2 |
olofolof 15 46590 318 49755 39060 w2 |
Note

A °0’ in the columns for BASE and input data implies LOW-level input voltage, and a ‘1’ implies
HIGH-level input voltage.
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SM5133

TYPICAL APPLICATIONS

Note
A crystal with f = 1024 MHz, C; = 20 Q and C = 30 pF is recommended.
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