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SEMICONDUCTOR Issue Date: Jun. 21, 2012

MSM7582B

n/4 Shift QPSK MODEM

GENERAL DESCRIPTION

The MSM7582B are CMOS ICs for the /4 shift QPSK modem developed for the digital cordless
telephone systems.
The devices are designed for Personal and Cell station applications.

FEATURES
e Single Power Supply (Vpp: 2.7V to 3.6 V)

(Modulator Block)

® Built-in Root Nyquist Filter for Baseband Limiting (50% Roll-off)

® Ramp Bit for Burst Signal Rise-up: 2.0 symbols

® Ramp Bit for Burst Signal Fall-down: 2.0 symbols

® Built-in D/ A converters for Analog Output of Quadrature Signal I/Q Components and Power

Envelope Output /12 4 Q2

e Differential I/Q Analog output format
® 1/Q Output DC Offset / Gain Adjustable

(Demodulator Block)

e Full Digital System, ©t/4 shift QPSK Demodulation

e Input IF signal Frequency Selectable: 1.2/10.7/10.75/10.8 MHz
® Built-in Clock Recovery: 4 Circuits useful for Cell station

(Common)
¢ Various Power-down Modes: Tramsmit/Receive Independant
® Built-in Precise Analog Voltage Reference
e MCU Serial Interface for Mode setting and Built-in Test circuit
® Test Modes:  Eye pattern / AFC Compensating Signal / Phase Detection Signal, possible to
monitor
® Transmission Speed: 384 kbps
® Low Power consumption
Operating mode : 15 mA Typ. / Modulator (Vpp = 3.0 V)
: 9mA Typ. / Demodulator (Vpp = 3.0 V)
Whole system Power-down mode: 0.01 mA Typ. (Vpp=3.0V)
® Package:
32-pin- plastic TSOP (TSOP(1)32-P-0814-0.50-1K)
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BLOCK DIAGRAM
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PIN CONFIGURATION (TOP VIEW)

AGND [1] [32]1DGND
SG[2] @ [3T]IFIN
1+ (3] 130]TXCl
-[4] [29]TXCO
Q+[5 | [28]1TXD
Q-6 [271TXW
ENV [7] [26]DEN
PDNO [8] [251EXCK
PDN1 [T [74]DIN
PDN2 [10] [231DOUT
Vpp 1] [22]MCK
SLS1 2] [21]1RXD
SLS?2 [13] [20]RXC
RCW (1] [9]1IFCK
AFC [15] [181X2
RPR [15] A71x1

32-Pin Plastic TSOP
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PIN AND FUNCTIONAL DESCRIPTIONS

TXD
Transmit data input for 384 kbps.

TXCI

Transmit clock input.

When the control register CR0—- Béis “0”, a 384 kHz clock pulse synchronous with TXD should
be input to this pin. This clock pulse should be continuous because these devices use APLL to
generate the internal clock pulse.

When CRO - B6is “1”, a 3.84 MHz clock pulse should be input to this pin. When the 3.84 MHz
clock pulseis applied, TXCO outputs a 384 kHz clock pulse, which is generated by dividing the
3.84 MHz to TXCI by 10. The transmit data, synchronous 384 kHz clock pulse, should be input
to the TXD. In this case the devices do not use APLL, and the 3.84 MHz clock pulse need not be
continuous. (Refer to Fig. 1.)

TXCO

Transmit clock output.

When CRO - B6 is “0”, TXCO outputs the 384 kHz clock pulse (APLL output) for monitoring
purposes. When CRO - B6 is “17, this pin outputs a 384 kHz clock pulse generated by d]\"ldlnb
the TXCI input by 10. (Refer to Fig. 1.)

When CR0O - B6 = “0” and CR5 - B7 = “1”, this pin outputs the burst timing position.

TXW

Transmit data window input.
The transmit timing signal for the burst data is input to the device pin. If TXW is “1”, the
modulation data is output. (Refer to Fig. 1.)

4/25



FEDL7582B-06

LAPIS Semiconductor Co. Ltd. MSM7582B
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Figure 1 Transmit Timing Diagram
I+, I-

Quadrature modulation signal I component differential analog outputs.

Their outputlevels are 500 mVp, with 1.6 Vdc as the center value. The output pin load conditions
are: R 210 kQ, C =20 pF. The gain of these pins can be adjusted using the control register CR1 -
B7 to B4, and the offset voltage at the I- pin can be adjusted using CR3 - B7 to B3.

Q+, Q-

Quadrature modulation signal Q component differential analog outputs.

Their outputlevelsare 500 mVpp with 1.6 Vdcas the center value The output pinload conditions
are: R =210 k€, C =20 pF. The gain of these pins can be adjusted using the control register CR1 -
B3 to BO, and the offset voltage at the Q- pin can be adjusted by using CR4 — B7 to B3.

ENV

Quadrature modulation signal envelope (J12+ Q2 Joutput.

Its output level is 500 mVpp with 1.6 Vdc as a center value. The output pin load conditions are :
R =10kQ, C <20 pF. The gain of this output can be adjusted using the control register CR2 — B7
to B4.

This pin is also used to monitor eye pattern, AFC Compensating signal, and phase defection of
the demodulator block during the test mode. Refer to the description of the control register for

details. 5
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SG

Internal reference voltage output.
The output voltage is about 2.0 V. A bypass capacitor should be connected between this pin and
the AGND pin. The external SG voltage, if necessary should be used via a buffer.

PDNO, PDN1, PDN2

Inputs for power-down control.

PDNO controls the standby / communication modes, PDN1 controls the modulator, and PDN2
controls the demodulator. Refer to Table 1 for details.

The control register should be reset by input of a signal with width of 200 ns or more.

Be sure to reset all the control registers by keeping Mode A for 200ns or longer after the power
is turned on and the Vpp exceeds 2.7V.

Table-1 Power Down Control

PDNO|PDN2|PDN1 Function Mode

0 01 1 All power-down. The control register is reset. Mode A

Standby 0 0 0 | All power-down. The control register is not reset. Mode B
Mode Modulat is off (VREF and PLL Iso off).

0 ’ 0 odulator power is off ( an power are also off) Mode C

Demodulator power is on.

Modulator power is off (VREF and PLL power is on).
1 0 0 | and Q outputs are in a high-impedance state. Mode D
Only demodulator clock recovery block power is on.
Modulator power is on

1 0 1 ) Mode E
Communication Only demodulator clock recovery block power is on.
Mode Modulator power is off (VREF and PLL power is on).

1 1 0 | and Q outputs are in a high-impedance state. Mode F

Demodulator power is on.

Modulator power is on
1 1 1 ) Mode G
Demodulator power is on.

Voo
+3 V power supply voltage.

AGND

Analog signal ground.

DGND

Digital signal ground.
AGND and DGND pins should be connected as close as possible on the PCB.
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MCK

Master clock input.

The clock frequency is 19.2 MHz.
IFIN

Modulated signal input for the demodulator block.
Select the IF frequency from 1.2 MHz, 10.7 MHz, 10.75MHz, and 10.8 MHz, based on CR0 - B4
and B3.

IFCK

Clock signal input for demodulator block IF frequencies (10.7 MHz or 10.75 MHz).

If the IF frequency is 10.7 MHz, 19.0222 MHz should be supplied. When it is 10.75 MHz, 19.1111
MHz should be supplied. When the IF frequency is 1.2 MHz or 10.8 MHz, set this pin to “0” or
“1”. (Refer to Fig. 2.)

X1, X2

Crystal oscillator connection pins.
When supplying a 19.0222 MHz or 19.1111 MHz clock to IFCK, use these pins (Refer to Fig. 2.)

When IFIN = 10.7 MHz or 10.75 MHz When IFIN = 1.2 MHz or 10.8 MHz

MSM7582B MSM7582B
X2 IFCK IFCK

= T

19.0222 MHz or 19.1111 MHz

Figure 2 How to Use IFCK, X1, and X2

RXD, RXC

Receive data and clock output. When power is turned on, the outputs of circuits selected by SLS1
and SLS2 appear at these pins. (Refer to Fig. 3)

The recovery data and clock pulse are selected
| asynchronously using the SLS signals.

=
1

Figure 3 RXD and RXC Timing Diagram
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SLS2, SLS1

Receiver slot select signal inputs.
The devices have four sets of clock recovery circuit to each channel and four AFC information
storage registers. One these circuits is selected from a combination of the signals at these pins.

(SLS2, S1.S1) = (0, 0): Slot 1, (0, 1): Slot 2
(1, 0): Slot 3, (1, 1): Slot 4

RPR

High-speed phase clock control signal input for the clock recovery circuit.

If this pin is “1”, the clock recovery circuit starts in the high-speed phase clock mode. When the
phase difference is less than a defined value, the circuit shifts to the low-speed phase clock mode
automatically. When this pin is “0”, the circuit is always in the low-speed phase clock mode.

AFC

AFC operation range specification signal input.

As shown in Fig. 4, the AFC information is reset when both AFC and RPR are set to “1”. AFC
operation starts after a fixed number of clock cycles and after the AFC information is reset. If RPR
is set to “1”, an average number of times that AFC turns on is low. If RPR is “0”, AFC is high. If
AFC is “0”, frequency error is not calculated, but the frequency is corrected using an error that

is held.

RCW

Clock recovery circuit operation ON/OFF control signalinput. If RCW pinis “0”, DPLL does not
make any phase corrections.

(GASE1)

AFC
|

RPR | | I |

= = < Average number of times ———
AFC information  Average AFC is high. AFC information
is reset. number of times is maintained.
(CASE2) AFC is low.

AFC

|
RPR 0 :

:x Average number of times =
The clock recovery circuit AFC is high. AFC information
starts with the previous is maintained.
AFC information.

Figure 4 AFC Control Timing Diagram
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DEN , EXCK, DIN, DOUT

Serial control ports for the microprocessor interface.

The MSM7582 and MSM7582B contain a 6-byte control register. An external CPU uses these pins
toread data from and write data to the control register. DEN is an enable signal input pin. EXCK
is a data shift clock pulse input pin. DIN is an address and data input pin. DOUT is a data output
pin. Figure 5 shows an input/output timing diagram.

DEN

EXCK 7T Vi,
DIN 74 W | A2 T A1 A0 B7 [ B6[B5 | B4 [ B3| B2][B1][BO V1
DOUT

High Impedance
(a) Data Write Timing Diagram
DEN
EXCK 727007 I
DIN 777777 R A2 1 A A0 Y7700 iz

|
DOUT o immedancs 'B7 [ B6|B5]B4[B3[B2 BB ——

(b) Data Read Timing Diagram

Figure 5 MCU Interface Input/Output Timing Diagram
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The register map is shown below
Table-2 Control Register Map
) Address Data
Register R/W
A2|A1]A0| B7 | B6 | B5 | B4 | B3 | B2 | Bi BO
CRO| 0 | 0 | 0 | PS/CS | TXCSEL | MODOFF | IFSEL1 | IFSELO | ENVSEL | TEST1 | TESTO |RAW
Ich Ich Ich Ich Qch Qch Qch Qch
CRT1 O 10 1 1 | Gana | GAIN2 | GAINT | GAINO | GAIN3 | GAIN2 | GAIN1 | cainvo |PW
ENV | ENV | ENV | ENV .
CRZ 1 0 1 11 0 | Gana | caIN2 | GaINt | gaNo | — - — | 10" |RW
Ich Ich Ich Ich Ich
CR3 | 0 1 1 1 1 | Offsetd | offset3 | Offset2 | Offsett | Offsetd | — - — |RW
Qch Qch Qch Qch Qch
CR& 1110 1 0 | offseta | offset3 | Offset2 | Offsett | Offsetd | — - — |RW
BSTO LOCAL | LOCAL | CLK | GCLK
CRs | 1| 0 | 1| Zyg | tete | icts | icta | LovAR o | et | S Rw

R/W : Read/Write enable
*  Read-only register

10/25



FEDL7582B-06

LAPIS Semiconductor Co., Ltd. MSM7582B

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condtion Rating Unit
Power Supply Voltage Voo — Oto5 v
Digital Input Voltage Vo — —0.3 to Vpp +0.3 v
Storage Temperature Ts1g — -55 10 +150 °C

RECOMMENDED OPERATING CONDITIONS (Vpp=2.7V10 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condtion Min. Typ. Max. | Unit
Power Supply Voltage Vop — 2.7 — 3.6 V
Operating Temperature Ta _ -25 +25 +70 °C
Input High Voliage Vin | All digital input pins 0.45x Vpp — Vop V
Input Low Voltage VL | All digital input pins 0 — 0.16xVp |V
Master Clock Frequency fmck | MCK — 19.2 — MHz
Modulator Input Frequency fxct1 | TXCI (when CRO - B6 = "0") — 384 — kHz
fxc2 | TXCI (when CRO - B6 = "1") — 3.84 — MHz
Demodulator Input Frequency fieckt | IFCK (when IFIN = 10.7 MHz) | —50 ppm | 19.0222 | +50 ppm | MHz
fircke | IFCK (when IFIN = 10.75 MHz) | —50 ppm | 19.1111 | +50 ppm | MHz
Clock Duty Cycle Deek | MCK, IFCK, TXCI 40 50 60 %
IF Input Duty Cycle Deir | IFCK 45 50 55 %

ELECTRICAL CHARACTERISTICS

DC Characteristi
aracteristics (Voo = 2.7 V0 3.6 V, Ta =-25°C o +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
lpp1 | Mode A, Mode B (when Vpp = 3.0V) — 0.02 0.05 mA
lpp2 | Mode C (when Vpp=3.0V) — 5.5 11.0 mA

Power Supply Current lpps | Mode D (when Vpp=3.0V) — 55 11.0 mA
lops | Mode E (when Vpp =3.0V) — 11.5 23.0 mA
lpps | Mode F (when Vpp = 3.0V) — 95 19.0 mA
lpps | Mode G (when Vpp=3.0V) — 14.0 28.0 mA

Output High Voltage Vou |[lon=0.4 mA 0.5xVpp — Vop V

Output Low Voliage VoL |loL=—-1.2 mA 0.0 — 04 V

Input Leakage Current b — — — 10 bA

IiL — — — 10 HA
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Analog Interface Characteristics

(Vpp=2.7V to 3.6V, Ta=-25°C to +70°C)

Parameter Symbol Condtion Min. Typ. Max. | Unit
Output Resistance Load Rua | I+, -, Q+, Q- ENV 10 — — kQ
Output Capacitance Load Cuq | I+, -, Q+, Q- ENV _ _ 20 pF
Vot |14+, -, Q+, Q- (TXW = 0) 1.55 1.6 1.65 V
Vpco |1+ (CRO-B5=1) . 177 . v
when not modulated
Qutput DC Voltage Level Vocs | O+ (CRO -85 = 1) — 1.67 — V
when not modulated
Vpca | ENV (TXW =0) — 1.35 — v
Vpcs | ENV(TXW =1, CRO-B2=0,TXD=0)| — 172 — Vv
Vpcs | ENV(TXW =1, CRO-B2=1,TXD=0)| — 1.63 — Vv
Output AC Voltage Level Viac - @, 0 340 360 380 | mVpp
(TXD=0)
) Difference among
Offset Voltage Difference Vore =20 — +20 mV
I+, I-, Q+, and Q-
Output DC Voltage Adjustment Level Range | DCVL — — +45 — mV
Output AC Voltage Adjustment Level Range | ACVL — — +4 — %
P600 | 600 kHz detuning (*) 60 — — dB
Out-of-band Spectrum P900 | 900 kHz detuning (*) 65 — — [
Modulation Accuracy EVM — — 1.0 3.0 |%rms
Demodulator IF Input Level IFV | IFIN input level 04 — Vop Vpp
RIF — — 20 — kQ
IFIN Input Impedance CIF — — 5 — oF
SG Output Voltage VSG — — 2.0 — V
SG Output Impedance RSG — — 2 — kQ
SG«>AGND 0.1uF
SG Warm-up Time Tse | (Rise time to 90 % of max. — 400 — us
level)
Modulatf)r D/A | Feon o - - o Mz
Conversion sampling Frequency
Modulatf)r D/A Feon - - 380 - kHiz
Conversion offset Frequency

* Power attenuation at 600 kHz or 900 kHz £96 kHz as referred to two times of the power in
frequency band of 0 to 96 kHz
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Digital Interface Characteristics

(Vop =2.7V10 3.6V, Ta=-25°Cto +70°C)

Condition

Parameter Symbol Others Min. Typ. Max. Unit
tsx -200 — +200 ns
:gi 200 — — | ns
Transmitter Digital _ .
Input/Output Setting Time :"m C load =350 pF Fig. 6 0 — 200 ns
XD2
txos 0 — 200 | ns
txpa
trD1 0 — 200 ns
" . trp2 0 —_ 200 ns
Receiver Digital _ .
Input/Output Setting Time 1':51 to | Cload =50 pF Fig. 7 10 — — us
RS54
trw 10 — — us
t 50 — — ns
tve 50 —_ —_ ns
thva 50 — — ns
ta 50 —_ —_ ns
s 100 — — ns
. - tme 50 —_ —_ ns
Serial Port Digital -
. - tmr C load =50 pF Fig. 8 50 — — ns
Input/Output Setting Time s ) — 0 -
tmo 20 — — ns
tmio 20 — — ns
tm11 0 — 50 ns
— — 4.0(")
tM12 8.2(*) —_ I ns
Shift Clock Frequency fexek EXCK EXCK — — 10 MHz

* Don’t raise the DEN in the range (4.0ns to 8.2ns) delayed from falling edge of the 12% EXCK.
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TIMING DIAGRAM

Transmit Data Input Timing

TXCI [TXCO*] 1\ /2\_/3\_ N2\ NN/ N\
(384 kHz) Isx tox
~w
105}3}4_
XD W/////l///% 1 2 X 3 e _ XN-2 XON-1 XN X

* [ ]: When CRO - B6 = "1", TXCO is indicated.

Transmit Clock (TXCQ) Output Timing (when CR0-B6 =1)

TXCI
(3.84 MHz)

TXCO
(384 kHz)

Transmit Burst Position Output (TXCO) Timing (when CR0O - B6 = 0 and CR5 - B7 = 1)
M7582

TXCI NN\ B N NN e\ e e s

(384 kHz)

W _/ N

—'j/* txp3 —'tixm
m™co
M7582B

TXCI m _________ ML N N+1 _ﬂ N8\ /N9

(384 kHz)

TXW / \

—r—1xp3 o
™o

Figure 6 Transmit (Modulator) Digital Input/Output Timing
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SLS1
SLS2

trs1 | tRs2

RCW L
tRs3 | trs4

AFC i N B
RPR

RXC

trD1 —t+—1rp2

a0 X XXX XX X

Figure 7 Receiver (Demodulator) Digital Input/Output Timing

DEN i —
<> tuio
EXCK 12
* tuio
ta ¢
I = e (4> 4 ity M9
t
DIN A2 Y AT X A0 Y BT X - BT X_BO
> |ty —»| |« tun
DOUT E{ _____ BT X BO —

Figure 8 Serial Control Port Interface
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FUNCTIONAL DESCRIPTION
Control Registers
(1) CRO (basic operation mode setting)
B7 B6 B5 B4 B3 B2 B1 BO
CRO PS/CS TXCSEL | MOD OFF | IFSEL1 IFSELO | ENV SEL | TEST{ TESTO
Initial value (*) 0 0 0 0 0 0 0 0

* the initial value is set when a reset signal is supplied by a PDN.

B7: PS/CS selection
1/CS (4 Clock recovery DPLLs are on.)
0/PS (2 Clock recovery DPLLs are on.)

B6: Transmit timing clock selection
0/TXClinput: 384 kHz.

TXCO output: 384 kHz output from APLL. Transmit data TXD is input in synchronization
with the rising edge of TXCI (APLL is on.)

1/TXClinput: 3.84 MHz.

TXCO output: 384 kHz (one-tenth of the TXCI frequency). Transmit data TXD is input in
synchronization with the rising edge of TXCO (APLL is off.)

B5: Modulation on/off control
1/modulation OFF (with phase fixed)
0/ modulation ON.

B4, B3: Receiver input IF frequency selection
0,0,0,1: 1.2MHz
(1, 0): 10.8 MHz
(1, 1) 10.7 MHz/10.75 MHz

B2: Transmit envelope (12 + Q2 or /2 Q2 Joutput selection

1/12 + Q2 output
0/12 £ Q2 output

B1, BO: Test mode selection bits. Each monitor output is output to the transmit ENV pin.

(0, 0): Transmit envelope (12+Q2or 2+ Q2) output
(0, 1): receiver phase detection signal output

(1, 0): receiver delay detection signal output

(1, 1): receiver AFC information output
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(2) CR1 (I, Q gain adjustment)
B7 B6 B5 B4 B3 B2 B1 BO
CR Ich Ich Ich Ich Qch Qch Qch Qch
GAIN3 GAIN2 GAIN1 GAIND GAIN3 GAIN2 GAIN1 GAINO
Initial value 0 0 0 0 0 0 0 0
B7 to B4: 1+/1-output gain setting, in 3 mV steps (Refer to Table-3.)
B3 to BO: Q+/Q- output gain setting, in 3 mV steps (Refer to Table-3.)
(3) CR2 (ENV gain adjustment)
B7 B6 B5 B4 B3 B2 B1 BO
ENV ENV ENV ENV
CR2 GAIN3 | GAIN2 | GAN1 | GAINO | - - ICT0
Initial value 0 0 0 0 0 0 0 1

B7 to B4: ENV output gain adjustment (Refer to Table-3.)

B3 to B1: Not used

BO : Device test control bit.

Table-3 1, Q, and ENV Output Gain Values

CR1-B7 -B6 | -B5 | -B4
CR1-B3 -B2 | -B1 | -BO Description
CR2-B7 -B6 | -B5 | -B4
0 1 1 1 Amplitude 1.042 x Reference value
0 1 1 0 1.036
0 1 0 1 1.030
0 1 0 0 1.024
0 0 1 1 1.018
0 0 1 0 1.012
0 0 0 1 1.006
0 0 0 0 1.000 (Reference value)
1 1 1 1 0.994
1 1 1 0 0.988
1 1 0 1 0.982
1 1 0 0 0.976
1 0 1 1 0.970
1 0 1 0 0.964
1 0 0 1 0.958
1 0 0 0 0.952
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(4) CR3 (I- output offset voltage adjustment)
B7 B6 B5 B4 B3 B2 B1 BO
CR3 Ich Ich Ich Ich Ich
Offset4 | Offset3 | Offse2 | Offset! | Offset0 o o o
[nitial value 0 0 0 0 0 0 0 0
B7 to B3: I- output pin offset voltage adjustment (Refer to Table-4.)
B2 to BO: Not used
(5) CR4 (Q- output offset voltage adjustment)
B7 B6 BS B4 B3 B2 B1 BO
CR4 Qch Qch Qch Qch Qch
Offset4 | Offset3 | Offset2 | Offset! | Offset0 o o o
Initial value 0 0 0 0 0 0 0 0
B7 to B4: Q- output pin offset voltage adjustment (Refer to Table-4.)
B3 to B1: Not used
Table-4 | and Q Channel Offset Adjustment Values
CR3-B7 | B6 | B5 | B4 | B3 o CR3-B7 | B6 | B5 | B4 | B3 o
Description Description
CR4-B7 | B6 | BS | B4 | B3 CR4-B7 | B6 | B5 | B4 | B3
0 1] 1| 1 | 1 |Offset +45mV 1 111 |1 ] 1 |Offset -3mV
0 1 1 1 0 +42 mV 1 1 1 1 0 -6mV
0 17101 +39mV 1 111,01 -9mV
0 11100 +36mV 1 111,00 -12mV
0 17011 +33mV 1 11011 -15mV
0 1170|110 +30mV 1 110, 1]0 -18mV
0 17001 +27 mV 1 110,01 -21mV
0 110|070 +24mV 1 110,070 -24mV
0 01111 +21mV 1 o 1] 1] 1 -27mV
0 0 1 1 0 +18mV 1 0 1 1 0 -30mV
0 01101 +15mV 1 o 1 ]0 |1 -33mV
0 011010 +12mV 1 0o 1|00 -36mV
0 0 0 1 1 +9mV 1 0 0 1 1 -39mV
0 010 1]0 +6mV 1 0 0| 1]0 —-42mV
0 0001 +3mV 1 0 0] 0|1 —-45mV
0 0|0 ]0]0 OmV 1 0 0|00 —-48mV
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(6) CR5
B7 B6 B5 B4 B3 B2 B1 BO
BSTO LOCAL | LOCAL | GLK CLK
CRS EnL | [CT6 ICTS ICT4 | “1nvi INVO | SEL1 | SELO
Initial value 0 0 0 0 0 0 0 0

B7: Modulator burst window output enable bit.
1/The timing of the I and Q baseband modulation output burst is output at the TXCO pin.
0/The 384 kHz transmit timing clock pulse is output at the TXCO pin.

B6 to B4: ICT6 to ICT4. Device test control bits.

B3, B2: Local inverting mode setting bits.
(1, 1) = local inverting mode
(0, 0) = normal mode

B1: Clock pulse shaping mode selection bit.
1/Clock pulse shaping mode (Refer to Fig 9.)
0/ Oscillator circuit mode

BO: Power-on control bit for X1, X2 pins, when the clock pulse shaping mode.
1/ Always power-on
0/ Power-down in the whole device power-down state when Power on otherwise.

Note: CR5 — B6 to B4 are used to test the device. They should be set to “0” during normal
operation.

MSM7582B TS-K
X1 X2 MCK

TCXO

19.2 MHz T

About Pulse'shape To other input
0.7t0 1.0 Vpp within about 3 Vpp 0f 19.2 MHz

Figure 9 Example of Application Circuit when the Clock Pulse Shaping Mode is
Generated by CR5-B1
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State Transition Time
( Mode A* )
PDN1 =1
Note: The transition time is 1 ps or
less unless otherwise stated 1 ms
((Mode B )~ -
PDN1=0 PDN1=0
Standby mode (PDNO = 0) Sms| | PDN2=0 PDN2 =1
Communication mode (PDNO = 1)
40 ps 5us _
- ((Mode D )7
PDN1 =1 PDN1=0 PDN1=0
PDN2=0 PDN2 =0 PDN2 =1
5us 40 us
- - - J
PDN1 =1
PODN2 =1 * Note that this state

clears the register.

Figure 10 Power-Down State Transition Time
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APPLICATION CIRCUIT

To orthegonal modulator

Voo
ci |c2 |c3
nr = -
+
11 acnp
g se
Modulator [ component output 4 :i
5
“Modulator T component output 5 gﬁ
—ZlEny
A 8 1pono
g 9 IppNy
. 10/ pppg
Power-down control signal 11 Voo
A 1216) 51
A 1315152
| 14] pow
| 15]prc
|
Y 161ppR
Demodulator control signal
C1=10pF
C2=C03=01pF
G4 = 1000 pF
Figure 11

MSM7582BTS-K

DGND
IFIN
TXCI

TXCO o

™D
W
DEN
EXCK
DIN
pouT
MCK
RXD
RXC
IFCK

X1

32 c4 _
3 T Demodulator IF input
30 " Modulator 384 kHz input
29
28 Modulator input data
27 Medulator data window
26
25
24
23
22 19.2 MHz input
2 Receive data output
20 Receive clock output
19
118 A
17 [

Example of Circuit Configuration

:]:Gomrol register
T control signal

—lcl,'_..
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Demodulator Control Timing Diagram (Example)

Democulator unit

mgﬂ%a;g & 5|§§1 - sgz 5 sE;s 5 S|§54 o
Timing for CS ! | | |

PDN2 [ | | L

sLs2 | v v | T i T |

SLS1 ! 0" | T | 0 | T |

woo ] L L] 1] 1]

RXD RV RN ' W ' R A ' |

RXC ////I//////////////AL\\\\\\\\\\\\‘{;7//////////////;t\\\\\\\\\\\\\\l;//////
Timing for PS | ' ' '

PDN2 _ |

SLs2 i 0"

SLS1 i 0

AFC T

RO AN

RXC T T T T
| 240 bits 625 s

I
7

(1) Control channel'}: synchronous burst (SS + PR = 64 bits) 64 bifs T | )

’ = = T —
/ | | = —
RXD [c]ele]ale]c]c]e]r]R]R]R][ss]ss[pR]PR] -~~~ [pr|uw] -----—]crlcrl e [a[c|c]ele]a]G]
| I i I 1
AFC ! | — :
| | R | |
RPR [ —! | |
| R [
ROW I 56 bits ! | :
| | | | |
(2) When synchronization is not established (for PS only) | !
| | | |
AFC : : | i
1 { I 1
RPR | i : | | |
RCW ! | For PS, the window is initially open to %_/ :
| | wait for the control signal from CS. | |
: | RPR is closed after is detected. | |
i | I . I I
(3) Communication channel (SS + PR = i8 bits) _ 8 bits __ i |
| |- i !
RXD [cle]elclalc]a]c|r]Rr[R]R]|ss]ss[pr]PR]--~raluN] -t~ cRlcRla[c[a]a]ele]a]g]
| ] | T . | |
AFC ! : L 1 : :
| | | | | |
RPR l 0 ! ! N ! !
| I I I
ROW | | | I |
| B |
: Less than 30 bits : ¢ - Guard bit
R : Ramp bit

5SS : Start symbol bit
PR : Preamble bit
UW :  Unique word bit
CR : CRC bit

Note: AFC and RCW may be controlled at the same timing.
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PACKAGE DIMENSIONS

(Unit : mm)
TSOP(1)32-P-0814-0.50-1K
o
14,0+ 0.2 -
s -~ L
INDEX MARK ) 2.4:0. 5
Mirror finish @
A == = )
p = =5 o
. = = ] =
Q = — =] i&
o = = @ I
= = = =
@ = =0 =]
@ar
EENS 0.8: 0.2
|2 g Sl
slliel =
0.17+ 0.05 = b iL
| £ 2! v Y —
i‘_—.-_lll T L ) = A 0-~10°
A uw fuy K
! QN @
13.0 ol ;| 0.5: 0.1
918 ~ JosTYr
LAPIS Semiconductor Co. Ltd.

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity
absorbed in storage.

Therefore, before you perform reflow mounting, contact ROHM'’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions (reflow
method, temperature and times).
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REVISION HISTORY
Page
Document No. Date Previous | Current Description
Edition Edition
FEDL7582B-02 Nov. 2001 - - Final edition 2
- - Final edition 3
FEDL7582B-03 Jul. 2004 13 13 Partially changed the Transmitter Digital
Input/Output Setting Time..
Added tu12
13 13 Corrected values of Serial Port Digital
Input/Output Setting Time
FEDL7582B-04 Jun. 8, 2007
Added tm12
15 15 Corrected Figure 8 Serial Control
Port Interface
FEDL7582B-05 Oct. 13, 2011 - - Company Name Change
FEDL7582B-06 Jun. 21, 2012 - - Modification of property information
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NOTES

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS
Semiconductor Co., Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing LAPIS Semiconductor's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be
obtained from LAPIS Semiconductor upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should
you incur any damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor shall
bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of
application circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any
license to use or exercise intellectual property or other rights held by LAPIS Semiconductor and other parties.
LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute arising from the use of such
technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or
devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the
possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility
whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction
manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires
an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human
life or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace
machinery, nuclear-reactor controller, fuel-controller or other safety device). LAPIS Semiconductor shall bear
no responsibility in any way for use of any of the Products for the above special purposes. If a Product is
intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.
If you intend to export or ship overseas any Product or technology specified herein that may be controlled under
the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the
Law.

Copyright 2012 LAPIS Semiconductor Co., Ltd.
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