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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
cordless telephones.

The SM5133E features 15 communication channels
and the SM5133D features 10 communication
channels. SM5133 series devices feature parallel
input for communication channel selection.
SM5133 series devices operate from a 24 to 5.5V
supply and are available in 16-pin plastic DIPs,
SOPs and SSOPs.

FEATURES

» Transmit and receive PLLs
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* 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 e -
= Standby function suspends transmit function to w

save TXEN | 3 5 | FNR
= 60 MHz maximum operating frequency FoK |4 aaEm
* Direct frequency division and locking in transmit |5l OO @ [12] ves 1

PLL at 46 to 49 MHz operating frequency vz[s| O N EI,E]WT —
* 300 mV,, (min) input sensitivity o [7 8 10] Lot
» 5 kHz reference frequency os [ (o] enr
+ Molybdenum-gate CMOS process
= 24 to 55 V supply
= 16-pin plastic DIP, SOP and SSOP

16-pin SSOP

LINE-UP

Devi Number of | Channel type Pac} XouT XN

channels select BASE VDO
SM5133DP 16-pin DIP TXEN FINR
sus130s | 10 16.pin SOP DoR
SNS133EP 0o 16.pin DIP wor
SMSIZES | 15 16in SOP T
SMS133EM 16-pin SSOP
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PACKAGE DIMENSIONS
Unit mm

16-pin DIP 16-pin SSOP
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16-pin SOP

488 NIPPON PRECISION CIRCUITS



SM5133

'BLOCK DIAGRAM
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PIN DESCRIPTION
“Number “Name "Description
1 Xout Crystal oscillator connection. Also connected 1o 2nd mixer
) " BASE Basesethandset unit select input Handset mode when LOW or open, baseset mode when
HIGH. Intemal pull-down resistor
3 “IXEN Transmit enable select input Recetve only enabled when LOW, receive and transmit
enabled when HIGH. Intemal pull-down resistor
4 F5K 5 kHz reference divider output n-channel open drain
5108 D1 o D4 Communicaion channel select parallel data input
9 FINT Transmit programmable divider input. Intemal feedback resistance. Allows AC coupling.
10 DT Digital lock detector output. HIGH when uniocked (transmit only)
1 DOT Transmit passive lowpass fiter connection
12 VsS Ground
13 DOR Receive passive lowpass filter connection
14 FINR Receive programmable divider input Intemal feedback resistance. Allows AC coupling.
- 15 vob 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 03070 v
Input voltage range L Vv Vss © Vpo v
Storage lemperature range Ty —40 © 15 deg. C
Soldering temperature R Ted 25 deg. C
Soldering time T tad 10 s

‘'Recommended Operating Conditions

T. = 25 deg. C
Parameter “Symbol Rating “Unit

lSupply vollage range - T Voo 24 © 55 v
‘Electrical Characteristics
Vob =24 10 55V, Vss =0V, T, = —30 to 80 deg. C

. . -Rating -
Parameter Symbol Condition - Unit
min typ “max
Voo =3 V. _ _
TXEN is HIGH. - 40 6.0
See note 1.
Voo =5 V. -
TXEN s HIGH. - 120 -
i , See note 1. ,
Operating cument oo . mA
Yoo =3V B -
TXEN s LOW. - 20 30
See nowe 2.
Voo =5 V. _
TXEN is LOW. - 55 -
See note 2.

[Maximum vansmit operating - Ve = 300 mVpp, - _ _ -
frequency fx sine wave & MHz
Maximum receive operating - 'Vewn = 300 mYpp, :

f frx sine wave 50 - - MHz

FINT input ampiitide Ve iy = 50 MHz, 03 - Voo - 05 Vpp
. . flrx = 40 MHz,

FINR input ampiitude Vam [ T To02e N, 03 - Voo - 05| Ve

XN input amplitude Ve ‘sine wave 08 - Vop — 05 Vep

BASE and TXEN HiGH-evel : -

input current b - - 0 KA

LDT, DOT, DOR and F5K - H -

HIGH-evel bou Vou = Vop — 04 V 04 - -

LDT, DOT, DOR and F5K : B - _ _ -

LOWdevel lou Vo =04 V 04 mA
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' SM5133

; } ) Rating .
Parameter Symbol Condition Unit
min typ max
BASE, TXEN and D1 to D4 - - -
lmm input voitage. Vu Voo — 04 - Voo v
BASE, TXEN and D1 1o D4 - -
LOW-evel input votiage. Ve B 0 - 04 v

Notes

1. Ver = Vg = 300 mVy,, frx = 46.930 MHz, frx = 39.295 MHz, sine wave input. See TYPICAL
APPLICATIONS for external component values.

2. Veng = 300 mV,,, frx = 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.
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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

to D4 and BASE are used to select one of the

available channels.

SMS5133 series devices have parallel inputs for
communication channel selection. The states of D1

Communication Channel Selection
SM5133D
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A ‘0’ in the columns for BASE and input data implics LOW-level input volitage, and a ‘1’ implies

HIGH-level input voltage:

Note
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'SM5133

'SM5133E
; T Transmit (faer = 5.0 kha) "Receive (Ingr = 5.0 kHZ)
Base | Dt D3 | D4 | Channe! . r 1
ffveo (KHZ) N frx (kHD) fveo (Kiz) N
ofojol1 ] 1 49670 9934 46610 2915 7183
ojolt]o 2 49845 9969 46830 35335 7187
olo|1]1 3 49860 W2 46670 35975 7S
ol1jJojo 4 49770 9954 45710 015 7203
oj1]o0l1 5 49875 9975 46720 36035 7207
o110 s 49830 9966 46770 36075 7215
o111 7 49890 %978 46830 135 7227
} 1folofo 8 49930 9986 45870 %175 | s
* o rof1] o 49990 9998 4690 w26 | T4
1lo11{o] 10 49970 9994 48970 w275 | 728
1ot n 4955 9939 "7 48510 815 7163
1l1Jojo! 12 49710 9042 465% 8% 7167
111]0]1 13 49725 9945 46550 35855 nn
1{1}1fo] 14 49740 948 46570 35875 nrs
1{r 1|1 ] 15 49755 9051 | 46590 35895 nm
olofjojo| 15 49755 9951 46590 35895 nn
ofojo]1 1 46610 %622 49670 38975 . T
ojoj1]o]| 2 46630 9326 49845 9150 | 780
ofol|1 3 46670 9334 49860 2165 7633
of110fo| 4 46710 9342 49770 20075 7815
of1jo)1]] s 4673 9346 49875 9180 78%
ol1]1)o] s 4770 %ast 49830 2135 7827
oft1]1]1 7 1 46830 9366 49890 9195 7839
} 1jojo|o 8 46870 374 | 49930 139235 7847
! 10 | o1 9 46330 9386 49990 39205 7859
110 f 1[0l 10 45970 9304 49970 30275 7855
1jo 1] H 46510 9302 49695 39000 7800
1 |_ 1100 12 46530 9306 49710 39015 7803
1 [ 1{o[1] 13 46550 %10 49725 39000 7806
1j1{1{o] 46570 w14 49740 30045 7809
111101 15 46590 318 49785 39060 7812
olofolo] 15 4650 018 49755 39060 7812

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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