
 

ENGINEER 
 
Craig Elder 

Document 
I/O Functional Block Diagram 

HW130 and HW140 
 

DATE 
 
4/24/2002 

 

5200 Auto Club Drive 
Dearborn, Michigan 48126-9982 
313/593-9000  

APPROVED BY 
 

Project 
P150 MY2004 SJB 

Page 1 of 1 VERSION 
1.0 

 

 

MC9S12D64VPV
Microprocessor

105degC
112pin LQFP
Internal PLL

Ram: 512Bytes of 4KB
EEPROM: 512Bytes of 1KB

Flash: 30KB of 64KB

I/O Totals

DInputs: 24 (2+7+14+1)
Doutputs: 11 (1+4+1+4+1)

Key IRQs:3 (1+1+1)
IOC: 2 (1+1)

A/D: 6 (1+1+3+1)
SCI Ports:1
SPI Ports: 1

5V Voltage Regulator
5V x 50mA

1 A/D Feedback for
overvoltage

7 Active High Digital Inputs
Isink < 0.13mA/ea.

(Window_up_cmd,
Window_down_cmd,

Ign_run/start, Ign_run/acc,
High_beam_sense,
Dome_lamp_sense,
Park_Lamp_sense)

14 Active Low Digital
Inputs

Iwett < 28mA/ea.

(wiper_motorstat, BOO_sw,
dd_ajar_sw, pd_ajar_sw,

telematics_lock,
telematics_unlock,

park_brake_sw,
door_lock_sw,

door_unlock_sw, wiper_w/h/
c/b/a)

One Touch Down
High Low Current  Sense

coverted to Voltage

1 A/D
1 DIO

2 RF Inputs

1 Key Interupt signals
incoming RF message

(Not Used)

1 Input Capture used to
decode the signal

1 Sensor input

1 Input Capture used to
count VSS 8000PPM pulse

train (Not Used)

4Mhz +/- 0.5%
Ceramic Resonator

PLL @ 16MHz

Communication Bus
(1 SCI Port)

Protocol: ISO-9141
Bit Width: 96uS
Tolerance: 2%

Fog Interupt High Side
Load

(1 digital output, 1 digital
input)

16 Low Current Loads
using 2 Octal Low Side

Drivers (1 SPI Port, 4 Digital
Outputs for CSB', SFPD')

12 Relay Coils
(wiper_speed_relay,
wiper_runpark_relay,

wiper_wash_relay, spare ,
battery_saver_relay,
1touchdown_relay,

horn_relay, park_lamp_relay,
all_lock_relay,

driver_unlock_relay,
pass_unlock_relay,

Interior_Lamp_Relay)

4 Lamp Indicators
(TPMS_lamp1 -4)

Daytime Running Lamps
(1 DIO/PWM output, 1Key
Interupt, 1A/D feedback)

PWM Duty Cyle: 72-90%
PWM Frequency: 100Hz

Sleep Timers
 Keywakeup IRQ every 33-39mS

(1 DIO required to charge/enable/
disable, 1 Key Interupt required to

wake MCU from stop mode, 1 DIO for
RKE strobe)

Notes:
Active High Sink Current
= (18.83V - 5.6V)/100K = 0.13mA
assuming internal clamp diodes.

Active Low Wetting Current
= (18.83V)/680 = 28mA
current provides by a switched battery
supply.

4 Switched Supplys
Vccsw: 15mA

Vbatsw1: 150mA
Vbatsw2: 225mA
Vbatsw3: 50mA

4Digital Outputs, 3 A/D
feedbacks on vbatsw1&2&3

LCB is using 49 of 51 available Long Pin Connections

Refer to the P150 HITS specification for MCU pinout
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Block Purpose Example
Antenna Capture radiated RF energy

and couple energy into
receiver front end.

PCB trace, Rigid wire,
External wire

Frequency Pre-Selector Suppress image frequency
and out of band jamming
sources.

SAW (Surface Acoustic
Wave) Filter.

Matching Networks Transfer maximum energy
between the different stages

LC network, Integrated
filter components.

Low Noise Amplifier Provide RF signal
amplification with
minimum noise.

Cascode Amplifier.

Mixer Convert the input frequency
(RF) to an intermediate
frequency (IF).

Double Balanced Mixer

IF Filter Set System Bandwidth Ceramic, LC networks.
IF Cascaded Amplifiers Provide IF signal

amplification
Cascode Amplifiers

Envelope Detector Convert IF frequency to DC
voltage levels.

Diode detector with low
pass filter.

Data Slicer Condition demodulated data
to logic levels for
microprocessor decoding.

Operational Amplifiers
using RC timing
components

jbrunett
Internal Oscillators:

Crystal: 
10.178MHZ 

Ceramic Resonator:
4.000 MHz




