MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

2.0GHz Low Voltage Dual
Modulus Prescaler

The MC12031 is a high frequency low voltage dual modulus prescaler
used in phase-locked loop (PLL) applications. A high frequency input
signal up to 2,0GHz is provided for cordless and cellular communication
services such as DECT, PHS, and PCS. The MC12031 can be operated
down to a minimum supply voltage of 2.7V required for battery operated
portable systems.

The MC12031A can be used with CMOS synthesizer requiring positive
edges to trigger internal counters such as Motorola’s MC145XXX series
in a PLL to provide tuning signal up to 2.0GHz in programmable
frequency steps. The MC12031B can be used with CMOS synthesizers
requiring negative edges to trigger internal counters.

A Divide Ratio Control (SW) permits selection of a 64/65 or 128/129
divide ratio as desired.

The Modulus Control (MC) selects the proper divide number after SW
has been biased to select the desired divide ratio.

e 2.0GHz Toggle Frequency

e Supply Voltage 2.7V to 5.0Vdc

o Low Power 10.0mA Typical at Voo = 2.7V

¢ Operating Temperature Range of —40 to +85°C

¢ The MC12031 is Pin and Functionally Compatible With the MC12022
» Short Setup Time (tget) 8ns Typical at 2.0GHz

e Modulus Control Input Level Is Compatible With Standard CMOS and
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For positive edge triggered synthesizers, order the MC12031A
For negative edge triggered synthesizers, order the MC12031B

MAXIMUM RATINGS

MC12031A
MC12031B

MECL PLL COMPONENTS

+64/65, +128/129
LOW VOLTAGE
DUAL MODULUS PRESCALER

1

P SUFFIX
PLASTIC PACKAGE
CASE 626-05
*
1
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751-05
FUNCTION TABLE
sw MC Divide Ratio
H H 64
H L 65
L H 128
L L 129

Note: SW: H=Vg(, L = OPEN
MC: H=2.0Vto Voo L=GND to 0.8V

Symbol Parameter Value Unit
vee Power Supply Voltage, Pin 2 —0.5t0+7.0 Vde
TA Operating Temperature Range —40 to +85 °C
Tstg Storage Temperature Range —6510 +150 °C
MC Modulus Control Input, Pin 6 -0.5t0 +6.5 Vde
[[e} Maximum Output Current, Pin 4 10.0 mA
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MC12031A MC12031B

ELECTRICAL CHARACTERISTICS (Vcc = 2.7 to 5.0V; Ta = —40 to +85°C)

Symbol Parameter Min Typ Max Unit
ft Toggle Frequency (Sine Wave) 05 24 2.0 GHz
lcc Supply Current Output (Pin 2) Voo =27V 10.0 125 mA
Voo =5.0V 13.0 16.0
VIH1 Modulus Control Input HIGH {MC) 2.0 Veot+0.5V v
VL1 Modulus Control Input LOW (MC) GND 0.8 v
VIH2 Divide Ratio Control input HIGH (SW) Vee-0.5v vee Voo+0.5V v
V2 Divide Ratio Control Input LOW (SW) OPEN OPEN OPEN —
VouT Output Voltage Swing (Note 1) CL =8pF; R = 1.2kQ 0.8 1.2 Vpp
tset Moduius Setup Time MC to OUT @ 2000MHz 8 10 ns
VIN Input Voltage Sensitivity 500-2000MHz 100 1000 mVpp
lo Output Current (Note 2) Vi = 2.7V, Cp = 8pF, A = 1.2kQ 1.2 4.0 mA
Voo = 5.0V, G =8pF, RL = 3.0kQ 1.2 4.0

1. Valid over voltage range 2.7 to 5.0V; Ri_ = 1.2kQ @ Vo = 2.7V; R = 3.0kQ @ Vo = 5.0V
2. Divide ratio of +64/65 @ 2.0GHz
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Figure 1. Logic Diagram (MC12031A) Figure 2. Moduius Setup Time
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Figure 3. AC Test Circuit
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MC12031A MC12031B
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Figure 4. Input Signal Amplitude versus Input Frequency
Divide Ratio = 64; VGG = 5.0V; Ta = 25°C
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Figure 5. Output Amplitude versus Input Frequency
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Figure 11-5. Snoop Miss Timing

MOTOROLA MC6BEC040 USER'S MANUAL 11-9



Yy D W L3724 0097367 9 EENOTL

MOTOROLA SC (UC/UP)

e —/ N F \_Af
@< <>

IPEND )

T-49-17-32

11T

RSTO \ A

PST3-PSTO

W)
D

--><-
X

{PL2-PLo

51 le— >

coIs 63
CDIS
P RS XX

Figure 11-6. Other Signal Timing
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SECTION 12
ORDERING INFORMATION AND MECHANICAL

DATA

This section contains the pin assignments and package dimensions of the MC68EC040.
In addition, detailed information is provided to be used as a guide when ordering.

12.1 ORDERING INFORMATION

The following table provides ordering information pertaining to the package type
frequency, temperature and Motorola order number for the MC68ECOQ40.

4yyE D BA b3L7248 0097370 5 EANMOTL

T-49-17-32

Package Type Frequency Temperature Order Number
(MHz)

Pin Grid Array R Suffix 20.0 TBD MC68EC040R20

Pin Grid Array R Suffix 25.0 T8D MC68EC040R25

Pin Grid Array R Suffix 33.33 TBD MC68EC040R33

MOTOROLA
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12.2 PIN ASSIGNMENTS

The MC68ECO040 is available in an 179-pin package. The following figure shows the pin
assignment of the MC68EC040.

T ¢ o o o o o o o 9 o0 o o0 O o o0 o 9o
TDO TRST GND CDIS IPL2 IPL1 IPLO JSO TCl AVEC SC6 BG TA PSTO PST3 BB BR

°s 0O o o 0o o o o o o 0O o o o o oo o o
IPEND GND TOI TCK TMS JS1 ASTI Vgc GND GND TBI SC1 TEA PST1 GND Vog GND LOCK

R ¢e_ o0 o o o o o0 o o o0 o 0 o 0O o 0 o _o
CIOUT Vgg RSTO GND Vge GND BOLK Voo PCLK GND GND Vg GND PST2 TP T8  vgg LOCKE

Q o o o o o o
UPA1 GND UPAO Ml GND TLNO

P ] ) [¢] o o o
A0 TTt TTO0 SiZ1 SIZ0 TLN1

N o o0 o o o o
Af2 GND Aft RW GND TMO

M o o o o o o
A3 Voo Ve GND Voo TMI

L o o o 0o o o
A4 GND GND MC68EC040 PINOUT Vec GND A0

K o o o (BOTTOM VIEW) o o o
A5 A16 GND 18 X 18 CAVITY DOWN PGA GND TM2 Al

J o o o o o o
A7 Af9 Voo Voo A2 A3

H o o o o o o
A8 GND Vg Voc GND A4

G o o o o o o
A0 Voo A23 A6 Voo A5

F o o0 o o o o
A2t GND A25 A9 GND A7

E o o o o o o
A22 A26 A28 D29 D30 A8

D o o o o o o
A24 GND A30 D27 GND D31

c 0O 0 o o 0o O 0 o 0O 0O o0 o o o o o o o
JAor vog D0 D2 Voo GND GND Vg GND Voo GND Vg GND Voo D23 D25 Voo D28
B o o ' ¢ 0O O o O 0O o 0O 0O 0 o0 0o o o o o
A29 GND; DI GND Voo GND D38 GND Vog GND Di6 D18 GND Vocc GND D22 GND D26

Al © 0io 0o o o 0o 0o o o o o o0 o o o o o
Al D3: D4 Ds D6 D7 D3 D10 DY4 Di2 DI3 Di4 DI5 DI7 Di9 D2 D2 024

1 2 3 4 5 8 7 8 9 10 1 12 13 14 15 6 17 18

GND Vece
PLL $9, R§, R10 RS, S8
Internal Logic C6, C7, C9, C11, C13,K3, K16, L3, Mi6, C5, C8, C10, Ci2, C14,H3, His,
R4,R11, R13, S10, 10,74 J3, 416, L16,M3, R5, R12
Qutput Drivers B2, B4, B6, B8, B10,, B13, Bi5, B17, D2, B5, B9, B14, C2, C17,
D17,F2, F17, H2, H17, L2,L17, N2, N17, G2, G17, M2, M17, R2,
Q2, Q17,82, S15, S17 R17, 816
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12.3 MECHANICAL DATA
The following figure provides the package dimensions for the MC68EC040.
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WIN MAX MIN WAX
A 46.863 47.625 1.845 1.87%
B 46.863 47.625 1.845 1.875
¢ 23816 9464 084 116
o 4318 4826 170 1
E 0.44 055 0.017 0.022
F 2,54 BSC 0.100 BSC
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APPENDIX A
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M68000 FAMILY SUMMARY

This Appendix summarizes the characteristics of the microproceséors in the M68000
Family. The M68000PM/AD, M68000 Programmer's Reference Manual includes more
detailed information on the M68000 Family differences.

Attribute 68000 68008 |68010 [68020 (68030 (68040 |[EC000 |EC020 |EC030 |EC040
Data Bus Size (Bits) | 16 8 16 8,16, | 8,16, 32 16 | 8,16,32] 8, 16,32 32
32 32 .
Address Bus Size 24 20 24 32 32 32 24 24 32 32
(Bits)
Instruction Cache = - 3l 256 256 | 4096 — 256 256 4096
(In Bytes) (Waords) i
Data Cache (In — - - - 256 | 4096 — — 256 4096
Bytes)
NOTE 1: The MC88010 supports a 3-word cache for the loop mode.
Virtual Interfaces S
MC68010, MC68020, MC68030, MC68EC020 Virtual Memary/Machine
M68040, MC68LC040 Virtual Memary
MC68010, MC68020, MC68030, Provide Bus Error Detection, Fault Recovery
MC68040,MC68LC040
MC68030, MC68040, MC68LC040 On-Chip MMU
Coprocessor Interface
MC68000, MC68008, MC68010, MCESECO000, Emulated in Software
MC68EC040, MC68LC040
MC68020, MC68030, MCEBEC020, MCEBEC030 In Microcode
MC68040 Emulated in Software {On-Chip Floating-Point Unit)
Word/Long Word Data Alignment
MCe8000, MC68008, MC68010, MCESEC0Q0 Word/Long Data, Instructions, and Stack Must be
Word Aligned
MC68020, MC68030, MC68040, MCG8EC020, Only Instructions Must be Word Aligned (Data
MC68EC030, MC88EC040, MC68LC040 Alignment Improves Performance)
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