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SAB C167 CS 

  
 

External Bus Controller  
All of the external memory accesses are performed by a particular on-chip External Bus 

Controller (EBC). It can be programmed either to Single Chip Mode when no external memory 
is required, or to one of four different external memory access modes, which are 

as follows: 
  BTYP 

16-/18-/20-/24-bit Addresses 8-bit Data, Demultiplexed 0 0 
16-/18-/20-/24-bit Addresses 8-bit Data, Multiplexed 0 1 
16-/18-/20-/24-bit Addresses 16-bit Data, Multiplexed 1 0 
16-/18-/20-/24-bit Addresses 16-bit Data, Demultiplexed 1 1  

 

In the demultiplexed bus modes, addresses are output on PORT1 and data is input/output on 
PORT0 or P0L, respectively. 

In the multiplexed bus modes both addresses and data use PORT0 for input/output. 
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SAB C167 CS 

 
Definition of Address Areas 

The four register pairs BUSCON4/ADDRSEL4 … BUSCON1/ADDRSEL1 allow to define 4 
separate address areas within the address space of the C167CR. Within each of these address 
areas external accesses can be controlled by one of the four different bus modes, independent 
of each other and of the bus mode specified in register BUSCON0. 

Each ADDRSELx register in a way cuts out an address window, within which the parameters 
in register BUSCONx are used to control external accesses. The range start address of such a 
window defines the upper address bits, which are not used within the address window of the 
specified size (see Table 9-6 ). For a given window size only those upper address bits of the 
start address are used (marked “R”), which are not implicitly used for addresses inside the 
window. The lower bits of the start address (marked “x”) are disregarded. 
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3-Wire Serial EEPROMS 93Cx6 

Description 
The AT93C46/56/57/66 provides 1024/2048/4096 bits of serial electrically erasable programmable 

read only memory (EEPROM) organized as 64/128/256 words of 16 bits each, when the ORG Pin is 
connected to VCC and 128/256/512 words of 8 bits each when it is tied to ground. The device is 
optimized for use in many industrial and commercial applications where low power and low voltage 
operations are essential. 

  
The AT93C46/56/57/66 is enabled through the Chip Select pin (CS), and accessed via a 3-wire serial 

interface consisting of Data Input (DI), Data Output (DO), and Shift Clock (SK). Upon receiving a READ 
instruction at DI, the address is decoded and the data is clocked out serially on the data output pin DO. The 
WRITE cycle is completely self-timed and no separate ERASE cycle is required before WRITE. The WRITE 
cycle is only enabled when the part is in the ERASE/WRITE ENABLE state. When CS is brought “high” following 
the initiation of a WRITE cycle, the DO pin outputs the READY/BUSY status of the part. 

 
 Read Data  

The Read Data from Memory (READ) instruction outputs data on Serial Data Output (Q). 
When the instruction is received, the op-code and address are decoded, and the data from the memory is 

transferred to an output shift register. A dummy 0 bit is output first, followed by the 8-bit byte or 16-bit word, with 
the most significant bit first. Output data changes are triggered by the rising edge of Serial Clock (C). The 
M93Cx6 automatically increments the internal address register and clocks out the next byte (or word) as long as 
the Chip Select Input (S) is held High. In this case, the dummy 0 bit is not output between bytes (or words) and a 
continuous stream of data can be read. 

 Write Data 
For the Write Data to Memory (WRITE) instruction, 8 or 16 data bits follow the op-code and address bits. These 

form the byte or word that is to be written. As with the other bits, Serial Data Input (D) is sampled on the rising 
edge of Serial Clock (C). 

After the last data bit has been sampled, the Chip Select Input (S) must be taken low before the next rising 
edge of Serial Clock (C). If Chip Select Input (S) is brought low before or after this specific time frame, the self-
timed programming cycle will not be started, and the addressed location will not be programmed. The completion 
of the cycle can be detected by monitoring the READY/BUSY line, as described later in this document. 

Once the Write cycle has been started, it is internally self-timed (the external clock signal on Serial Clock (C) 
may be stopped or left running after the start of a Write cycle). The cycle is automatically preceded by an Erase 
cycle, so it is unnecessary to execute an explicit erase instruction before a Write Data to Memory (WRITE) 
instruction. 

DO DI

SK

CS 
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3-Wire Serial EEPROMS 93Cx6 
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Analog Multiplexers/Demultiplers  4051 4052 4053 

 
The MC14051B, MC14052B, and MC14053B analog multiplexers are digitally–controlled 

analog switches. The MC14051B effectively implements an SP8T solid state switch, the 
MC14052B a DP4T, and the MC14053B a Triple SPDT. All three devices feature low ON 
impedance and very low OFF leakage current. Control of analog signals up to the complete 
supply voltage range can be achieved. 
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74HC151 
8 Channel Digital Multiplexer 

74HC138 
3 to 8 Line Decoder 

Description 
This high speed Digital multiplexer utilizes advanced silicon-gate CMOS 

technology. Along with the high noise immunity and low power dissipation of 
standard CMOS integrated circuits, it possesses the ability to drive 10 LS-
TTL loads. The MM54HC151/MM74HC151 selects one of the 8 data 
sources, depending on the address presented on the A, B, and C inputs. It 
features both true (Y) and complement (W) outputs. The STROBE input 
must be at a low logic level to enable this multiplexer. A high logic level at 
the STROBE forces the W output high and the Y output low. 

The M54/74HC138 is a high speed CMOS 3 TO 8 LINE DECODER fabricated in 
silicon gate C2MOS technology. It has the same high speed performance of LSTTL 
combined with true CMOS low power consumption. 

If the device is enabled, 3 binary select inputs (A, B and C) determine which one of 
the outputs will go low. If enable input G1 is held low or either G2A or G2B is held 
high, the decoding function is inhibited and all the 8 outputs go high. Three enable 
inputs are provided to ease cascade connection and application of address decoders 
for memory systems.  
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8-BIT MCU WITH NESTED INTERRUPTS, FLASH, 
 10-BIT ADC, 4 TIMERS, SPI, SCI INTERFACE ST 72324 

10.6 10-BIT A/D CONVERTER (ADC) 
10.6.1 Introduction 

The on-chip Analog to Digital Converter (ADC) peripheral is a 10-bit, successive 
approximation converter with internal sample and hold circuitry. This peripheral has up 
to 16 multiplexed analog input channels (refer to device pin out description) that allow 
the peripheral to convert the analog voltage levels from up to 16 different sources. 

The result of the conversion is stored in a 10-bit Data Register. The A/D converter is 
controlled through a Control/Status Register. 

10.6.2 Main Features 
   10-bit conversion 
   Up to 16 channels with multiplexed input 
   Linear successive approximation 
   Data register (DR) which contains the results 
   Conversion complete status flag 
   On/off bit (to reduce consumption) 

10.6.3 Functional Description 
The conversion is monotonic, meaning that the result never 

decreases if the analog input does not and never increases if the 
analog input does not.  

If the input voltage (VAIN) is greater than VAREF (high-level 
voltage reference) then the conversion result is FFh in the ADCDRH 
register and 03h in the ADCDRL register (without overflow 
indication). 

If the input voltage (VAIN) is lower than VSSA (lowlevel voltage 
reference) then the conversion result in the ADCDRH and ADCDRL 
registers is 00 00h. 

The A/D converter is linear and the digital result of the conversion 
is stored in the ADCDRH and ADCDRL registers. The accuracy of 
the conversion is described in the Electrical Characteristics Section. 

RAIN is the maximum recommended impedance for an analog 
input signal. If the impedance is too high, this will result in a loss of 
accuracy due to leakage and sampling not being completed in the 
allowed time. 

10.6.3.1 A/D Converter Configuration 
The analog input ports must be configured as input, no pull-up, 

no interrupt. Refer to the «I/O ports» chapter. Using these pins as 
analog inputs does not affect the ability of the port to be read as a 
logic input. 

In the ADCCSR register: 
– Select the CS[3:0] bits to assign the analog channel to convert. 

10.6.3.2 Starting the Conversion 
In the ADCCSR register: 
– Set the ADON bit to enable the A/D converter and to start the 

conversion. From this time on, the ADC performs a continuous 
conversion of the selected channel. 

When a conversion is complete: 
To read the 10 bits, perform the following steps: 
1. Poll the EOC bit 
2. Read the ADCDRL register 
3. Read the ADCDRH register. This clears EOC automatically. 
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8-BIT MCU WITH NESTED INTERRUPTS, FLASH, 
 10-BIT ADC, 4 TIMERS, SPI, SCI INTERFACE ST 72324 

10.6.6 Register Description 
CONTROL/STATUS REGISTER (ADCCSR) 

Read/Write (Except bit 7 read only) 
Reset Value: 0000 0000 (00h) 

 

Bit 7 = EOC End of Conversion 
This bit is set by hardware. It is cleared by hardware when 

software reads the ADCDRH register or writes to any bit of the 
ADCCSR register. 

0: Conversion is not complete 
1: Conversion complete 

Bit 6 = SPEED ADC clock selection 
This bit is set and cleared by software.  
0: fADC = fCPU/4 
1: fADC = fCPU/2 

Bit 5 = ADON A/D Converter on 
This bit is set and cleared by software. 
0: Disable ADC and stop conversion 
1: Enable ADC and start conversion 

Bit 4 = Reserved. Must be kept cleared. 

Bit 3:0 = CH[3:0] Channel Selection 
These bits are set and cleared by software. They select the 

analog input to convert. 

 
DATA REGISTER (ADCDRH) 

Read Only 
Bit 7:0 = D[9:2] MSB of Converted Analog Value 

DATA REGISTER (ADCDRL) 
Read Only 
Bit 1:0 = D[1:0] LSB of Converted Analog Value 
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LOW POWER QUAD VOLTAGE COMPARATOR LM2901 
DESCRIPTION 

The LM2901 consists of four independent precision 
voltage comparators, with an offset voltage specification as 
low as 2.0mV max for each comparator, which were 
designed specifically to operate from a single power supply 
over a wide range of voltages. 

Operation from split power supplies is also possible and 
the low power supply current drain is independent of the 
magnitude of the power supply voltage. These comparators 
also have a unique characteristic in that the input common–
mode voltage range includes ground, even though they are 
operated from a single power supply voltage. 

The LM2901 was designed to directly interface with TTL 
and CMOS. When operated from both plus and minus 
power supplies, the LM2901 will directly interface with MOS 
logic where their low power drain is a distinct advantage 
over standard comparators. 
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 TLE6250G 

Description 
The CAN-transceiver TLE 6250 is a monolithic integrated circuit. 
The IC is optimized for high speed differential mode data 
transmission in automotive and industrial applications. It works as 
an interface between the CAN protocol controller and the physical 
differential bus in both, 12 V and 24 V systems. 
 
Pin No. Symbol Function 
1   TxD CAN transmit data input; 20 kΩ pull up, LOW in dominant state 
2   GND Ground; 
3   VCC 5 V Supply; 
4   RxD CAN receive data output; LOW in dominant state, integrated pull up 
5   RM Receive-only input; (5 V-version), 20 kΩ pull up,  
     set low to activate RxD-only mode 
6   CANL Low line input; LOW in dominant state 
7   CANH High line output; HIGH in dominant state 
8   INH Control input; 20 kΩpull, set LOW for normal mode 
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 TLE7209-2R 
Functional Description 
 

The TLE 7209-2R is an intelligent full H-Bridge, designed for the control of DC and stepper 
motors in safety critical applications and under extreme environmental conditions. 
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DOCUMENTATION  Bus CAN 

Exemple de configuration de bus CAN automobile. 
 

 

 

 

 

 

 

 

 

C’est un bus série de type multi - maître, c'est-à-dire que toutes les stations reliées au bus 
peuvent émettre un message lorsque le bus est libre. Le message contient un identificateur qui 
permet d’en définir la priorité. Le message de plus haute priorité prendra possession du bus. 

Toutes les stations recevront le message, mais seule celle concernée (reconnue grâce à 
l’identificateur) le traite. 

Le débit varie de 125kbits/s à 1 Mbit/s pour le protocole HS (« High Speed »). 
Le couplage physique au réseau est fait sur le principe du « OU câblé », c'est-à-dire qu’un 

niveau bas écrase un niveau haut en cas d’émission simultanée. On ne parlera donc pas d’état 
logique 0 et 1, mais d’états dominants et récessifs. L’état 0 correspond à un état dominant et 
l’état 1 à un état récessif. 

Trois types de trame peuvent circuler sur le bus : trame de requête, trame de données et 
trame d’erreur. 

La norme 2.0B définit deux formats de protocole, la version standard et étendue. La version 
étendue permet d’avoir un plus grand nombre de stations sur le réseau, le nombre maximum 
d’octets de données est inchangé. Les deux formats sont compatibles et peuvent se trouver sur 
un même réseau. 

Une trame de données au format 2.0B est constituée selon un des modèles ci-dessous. 

 

 
 

 
 
 
 
 
 
 

 
 
 
 

Début de trame : SOF  
Constitué par un seul bit de niveau dominant qui indique aux stations le début du dialogue.  
Celles-ci doivent se synchroniser sur le front de la transition. 

Format étendu 2.0B – trame de données  

Identificateur  
11 bits  

S 
O 
F 

R 
T 
R 

I 
D 
E 

r 
0 DLC 

Champ d'arbitrage  

r 
1 

S 
R 
R 

Identificateur  
18 bits  0 à 8 octets  CRC 

16 bits  

Champ  de 
commande  

 

Champ de  
données  

 

Champ 
de CRC 

 
ACK  

Fin de  
trame  Int  

Bus  
libre  

Format standard 2.0B - trame de données  

Identificateur  
11 bits  

0 à 8 octets  CRC 
 16 bits  

S 
O 
F 

R 
T 
R 

I 
D 
E 

r 
0 DLC 

Champ  
d'arbitrage  

Champ  de 
commande  

Champ de  
données  

Champ 
de CRC ACK  

Fin de  
trame  Int  

Bus  
libre  

 

Le bus CAN est  composé de 2 fils 
(torsadés) et de 2 résistances de 
terminaison RT de 120 Ω environ 
(permet d’éviter le phénomène de 

réflexion). Le principe de 
fonctionnement est simple, les 

signaux sont complémentaires mais 
les 0 et 1 logiques ne sont pas 
situés aux même tensions pour 

CAN-H et CAN-L. En réalisant la 
soustraction des 2 signaux, on 

recompose le signal 
de départ. 

 
CALCULATEUR BSI 

ECU portière ABS 

RT RT 

CAN 
L 

CAN 
H 
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Champ d’arbitrage  
Constitué des bits de l’identificateur et des bits RTR (« Remote Transmission Request bit »), 

plus les bits SRR (« Subtitute Remote Request bit ») et IDE (« Identifier Extension bit ») pour le 
format étendu. 

L’identificateur est de 11 bits pour un format standard et de 29 bits pour un format étendu (le 
bit MSb étant transmis en tête). 

Le bit RTR indique une requête de transmission à distance, il est au niveau dominant pour 
une trame de donnée et au niveau récessif pour une trame de requête. 

Le bit SRR est à l’état récessif pour les trames de données et de requêtes. 
Le bit IDE ne se trouve dans le champ d’arbitrage que pour une trame au format étendu, il 

est alors au niveau récessif. 
Le champ d’arbitrage permet de reconnaître la priorité du message. En cas d’émission 

simultanée, le premier message qui aura un bit dominant (alors que l’autre a un bit récessif) 
prendra la priorité sur la ligne. 

Champ de commande  
Constitué de 6 bits : 

- Le bit IDE ne se trouve dans le champ de commande que pour une trame au format standard, il est alors 
au niveau dominant. 

- Les bits r1 (format étendu uniquement) et r0 sont réservés pour une évolution future du protocole. Ils sont 
toujours au niveau dominant. 

- Ensuite les 4 autres bits forment le champ DLC et indiquent le nombre d’octets qui seront transmis dans 
le champ de données. 

Champ de données : DATA  
Constitué de 0 à 8 octets de données utiles (MSb est transmis en tête). 

Champ CRC :  
Constitué de 15 bits suivi d’un délimiteur au niveau récessif. C’est un code de contrôle qui est 

transmis. 
Champ d’acquittement : ACK  

Constitué de 2 bits « ACK Slot » au niveau dominant et « Delimiter » au niveau récessif. 
Fin de trame : EOF.  

Constitué de 7 bits au niveau récessif. Il permet d’identifier la fin de la trame. 

Technique de « Bit Stuffing » :  

Pour éviter d’avoir une succession trop importante de bits dans le même état, et ceci pour 
améliorer la synchronisation, on insère un bit d’un état opposé dès que l’on a transmis cinq bits 
identiques à la suite. 

 

 

 

Caractéristiques électriques pour une transmission de type HS  

La transmission de données est effectuée sur une paire filaire différentielle. Elle est constituée 
de deux fils : CAN-L et CAN-H. (Note:    2.5V < CAN-H < 3.5V     et   1.5V < CAN-L < 2.5V) 
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OCTAL D TYPE FLIP FLOP WITH CLEAR 74HC274  

The M54/74HC273 is a high speed CMOS OCTAL D-TYPE FLIP FLOP WITH CLEAR 
fabricated in silicon gate C2 MOS technology. It has the same high speed performance of 
LSTTL combined with true CMOS low power consumption. 

Information signals applied to D inputs are transferred to the Q outputs on the positive-going 
edge of the clock pulse.  

When the CLEAR input is held low, the Q output are in the low logic level independent of the 
other inputs.  

All inputs are equipped with protection circuits against static discharge and transient excess 
voltage. 

  

 

 


