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Table 2. Signal Descriptions (Continued)

Signal Mnemonic 110 Description

Reset

RESET I RESET. Generates a Reset when asserted (driven Low).
Power Supply

VDD | Power Supply.

AVDD | Analog Power Supply.

VSS | Ground.

AVSS | Analog Ground.

Pin Characteristics

Table 3 provides detailed information on the characteristics for each pin available on the
Z8F640x family products. Data in Table 3 is sorted alphabetically by the pin symbol mne-
monic.

Table 3. Pin Characteristics of the Z8F640x family

Active Low Internal Schmitt
Symbol Reset or Tri-State Pull-upor  Trigger Open Drain
Mnemonic  Direction Direction Active High  Output  Pull-down Input Output

AVSS N/A N/A N/A N/A No No N/A

AVDD N/A N/A N/A N/A No No N/A

DBG 110 | N/A Yes No Yes Yes

VSS N/A N/A N/A N/A No No N/A

PA[7:0] 1/0 I N/A Yes No Yes Yes,
Programmable

PB[7:0] 1/0 I N/A Yes No Yes Yes,
Programmable

PC[7:0] 110 I N/A Yes No Yes Yes,
Programmable

PD[7:0] 1/0 I N/A Yes No Yes Yes,
Programmable

PE7:0] 1/10 | N/A Yes No Yes Yes,

Programmable

X represents integer 0, 1,... to indicate multiple pins with symbol mnemonics that differ only by the integer

PS017610-0404 Signal and Pin Descriptions
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Table 11. Port Alternate Function Mapping (Continued)

Port Pin Mnemonic Alternate Function Description

PortD  PDO T3IN Timer 3 In (not available in 40- and 44-pin packages)
PD1 T30UT Timer 3 Out (not available in 40- and 44-pin packages)
PD2 N/A No alternate function
PD3 N/A No alternate function

PD4 RXD1/IRRX1 UART 1/ IrDA 1 Receive Data
PD5 TXD1/IRTX1 UART 1/IrDA 1 Transmit Data

PD6  CTSI UART 1 Clear to Send
PD7 RCOUT Watch-Dog Timer RC Oscillator Output
PortE  PE[7:0] N/A No alternate functions
Port F  PF[7:0] N/A No alternate functions
Port G  PG[7:0] N/A No alternate functions
PortH PHO ANAS ADC Analog Input 8
PH1  ANA9 ADC Analog Input 9
PH2 ANA10 ADC Analog Input 10
PH3 ANA11 ADC Analog Input 11

GPIO Interrupts

Many of the GPIO port pins can be used as interrupt sources. Some port pins may be con-
figured to generate an interrupt request on either the rising edge or falling edge of the pin
input signal. Other port pin interrupts generate an interrupt when any edge occurs (both
rising and falling). Refer to the Interrupt Controller chapter for more information on
interrupts using the GPI1O pins.

GPIO Control Register Definitions

Four registers for each Port provide access to GPIO control, input data, and output data.
Table 12 lists these Port registers. Use the Port A-H Address and Control registers together
to provide access to sub-registers for Port configuration and control.

PS017610-0404 General-Purpose 1/0
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Port A-H Output Data Register
The Port A-H Output Data register (Table 21) writes output data to the pins.
Table 21. Port A-H Output Data Register (PxOUT)
BITS 7 6 5 4 3 2 1 0

FIELD | POUT7 POUT6 POUT5 POUT4 POUT3 POUT2 POUT1 POUTO

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W RIW R/W R/W R/W RIW
ADDR FD3H, FD7H, FDBH, FDFH, FE3H, FE7H, FEBH, FEFH

POUT[7:0]—Port Output Data

These bits contain the data to be driven out from the port pins. The values are only driven
if the corresponding pin is configured as an output and the pin is not configured for alter-
nate function operation.

0 = Drive a logical 0 (Low).

1= Drive a logical 1 (High). High value is not driven if the drain has been disabled by set-
ting the corresponding Port Output Control register bit to 1.

PS017610-0404 General-Purpose 1/0

43



Z8F640x/Z8F480x/Z8F320x/Z8F240x/Z8F160x

Z8 Encore!®

J
52

ziLoa
Table 28. IRQO Enable Low Bit Register (IRQOENL)

BITS 7 6 5 4 3 2 1 0
EIELD T2ENL T1ENL TOENL UORENL | UOTENL 12CENL SPIENL | ADCENL
RESET 0 0 0 0 0 0 0 0

RIW RIW RIW RIW RIW RIW RIW RIW RIW
ADDR FC2H

T2ENL—Timer 2 Interrupt Request Enable Low Bit
T1ENL—Timer 1 Interrupt Request Enable Low Bit
TOENL—Timer 0 Interrupt Request Enable Low Bit
UORENL—UART 0 Receive Interrupt Request Enable Low Bit
UOTENL—UART 0 Transmit Interrupt Request Enable Low Bit
I2CENL—I%C Interrupt Request Enable Low Bit

SPIENL—SPI Interrupt Request Enable Low Bit
ADCENL—ADOC Interrupt Request Enable Low Bit

IRQ1 Enable High and Low Bit Registers

The IRQ1 Enable High and Low Bit registers (Tables 30 and 31) form a priority encoded
enabling for interrupts in the Interrupt Request 1 register. Priority is generated by setting
bits in each register. Table 29 describes the priority control for IRQ1.

Table 29. IRQ1 Enable and Priority Encoding

IRQLENH[X] IRQ1ENL[x] Priority Description
0 0 Disabled Disabled
0 1 Level 1 Low
1 0 Level 2 Nominal
1 1 Level 3 High

where x indicates the register bits from 0 through 7.

PS017610-0404

Interrupt Controller
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mode. Refer to the Reset and Stop Mode Recovery chapter for more information on
STOP Mode Recovery.

If interrupts are enabled, following completion of the Stop Mode Recovery the eZ8 CPU
responds to the interrupt request by fetching the Watch-Dog Timer interrupt vector and
executing code from the vector address.

WDT Reset in Normal Operation

If configured to generate a Reset when a time-out occurs, the Watch-Dog Timer forces the
Z8F640x family device into the Short Reset state. The WDT status bit in the Watch-Dog
Timer Control register is set to 1. Refer to the Reset and Stop Mode Recovery chapter for
more information on Short Reset.

WDT Reset in Stop Mode

If configured to generate a Reset when a time-out occurs and the Z8F640x family device is
in STOP mode, the Watch-Dog Timer initiates a Stop Mode Recovery. Both the WDT sta-
tus bit and the STOP bit in the Watch-Dog Timer Control register are set to 1 following
WNDT time-out in STOP mode. Refer to the Reset and Stop Mode Recovery chapter for
more information.

Watch-Dog Timer Reload Unlock Sequence

Writing the unlock sequence to the Watch-Dog Timer Control register (WDTCTL)
unlocks the three Watch-Dog Timer Reload Byte registers (WDTU, WDTH, and WDTL)
to allow changes to the time-out period. These write operations to the WDTCTL register
address produce no effect on the bits in the WDTCTL register. The locking mechanism
prevents spurious writes to the Reload registers. The follow sequence is required to unlock
the Watch-Dog Timer Reload Byte registers (WDTU, WDTH, and WDTL) for write
access.

1. Write 55H to the Watch-Dog Timer Control register (WDTCTL)
2. Write AAH to the Watch-Dog Timer Control register (WDTCTL)
3. Write the Watch-Dog Timer Reload Upper Byte register (WDTU)
4. Write the Watch-Dog Timer Reload High Byte register (WDTH)
5. Write the Watch-Dog Timer Reload Low Byte register (WDTL)

All three Watch-Dog Timer Reload registers must be written in the order just listed. There
must be no other register writes between each of these operations. If a register write
occurs, the lock state machine resets and no further writes can occur, unless the sequence
is restarted. The value in the Watch-Dog Timer Reload registers is loaded into the counter
when the Watch-Dog Timer is first enabled and every time a WDT instruction is executed.

PS017610-0404 Watch-Dog Timer
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Table 57. UARTx Baud Rate Low Byte Register (UXxBRL)
BITS 7 6 5 4 g 2 1 0
FIELD BRL
RESET 1 1 1 1 1 1 1 1
R/W R/W RIW RIW RIW R/W R/IW R/IW Riw
ADDR FA7H and FAFH

The UART data rate is calculated using the following equation:

. _ System Clock Frequency (Hz)
UART Baud Rate (bits/s) 16 x UART Baud Rate Divisor Value

For a given UART data rate, the integer baud rate divisor value is calculated using the fol-
lowing equation:

. _ System Clock Frequency (Hz))
UART Baud Rate Divisor Value (BRG) = Round(16 ~ UART Data Rate (bits/s)

The baud rate error relative to the desired baud rate is calculated using the following equa-
tion:

Actual Data Rate — Desired Data Rate)
0 =
UART Baud Rate Error (%) = 100 x ( Desired Data Rate

For reliable communication, the UART baud rate error must never exceed 5 percent.

Table 58 provides information on data rate errors for popular baud rates and commonly
used crystal oscillator frequencies.

PS017610-0404 UART
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When the Infrared Endec is enabled, the transmit data from the associated on-chip UART
is encoded as digital signals in accordance with the IrDA standard and output to the infra-
red transceiver via the TXD pin. Likewise, data received from the infrared transceiver is
passed to the Infrared Endec via the RXD pin, decoded by the Infrared Endec, and then
passed to the UART. Communication is half-duplex, which means simultaneous data
transmission and reception is not allowed.

The baud rate is set by the UART’s Baud Rate Generator and supports IrDA standard baud
rates from 9600 baud to 115.2 kbaud. Higher baud rates are possible, but do not meet IrDA
specifications. The UART must be enabled to use the Infrared Endec. The Infrared Endec
data rate is calculated using the following equation:

System Clock Frequency (Hz)
16 x UART Baud Rate Divisor Value

Transmitting IrDA Data

PS017610-0404

The data to be transmitted using the infrared transceiver is first sent to the UART. The
UART’s transmit signal (TXD) and baud rate clock are used by the IrDA to generate the
modulation signal (IR_TXD) that drives the infrared transceiver. Each UART/Infrared
data bit is 16-clocks wide. If the data to be transmitted is 1, the IR_TXD signal remains
low for the full 16-clock period. If the data to be transmitted is 0, a 3-clock high pulse is
output following a 7-clock low period. After the 3-clock high pulse, a 6-clock low pulse is
output to complete the full 16-clock data period. Figure 72 illustrates IrDA data transmis-
sion. When the Infrared Endec is enabled, the UART’s TXD signal is internal to the
Z8F640x family device while the IR_TXD signal is output through the TXD pin.

Infrared Encoder/Decoder
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Figure 73. Infrared Data Reception

Jitter

Because of the inherent sampling of the received IR_RXD signal by the bit rate clock,
some jitter can be expected on the first bit in any sequence of data. All subsequent bits in
the received data stream are a fixed 16-clock periods wide.

Infrared Encoder/Decoder Control Register Definitions

All Infrared Endec configuration and status information is set by the UART control regis-
ters as defined beginning on page 86.

A Caution: To prevent spurious signals during IrDA data transmission, set the TREN
bit in the UARTXx Control 1 register to 1 to enable the Infrared Encoder/
Decoder before enabling the GPIO Port alternate function for the corre-
sponding pin.

PS017610-0404 Infrared Encoder/Decoder
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SPI Control Register
The SPI Control register configures the SPI for transmit and receive operations.
Table 61. SPI Control Register (SPICTL)

BITS 7 6 5 4 3 2 1 0
FIELD IRQE STR BIRQ PHASE | CLKPOL WOR MMEN SPIEN
RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F61H

IRQE—Interrupt Request Enable
0 = SPI interrupts are disabled. No interrupt requests are sent to the Interrupt Controller.
1 = SPI interrupts are enabled. Interrupt requests are sent to the Interrupt Controller.

STR—Start an SPI Interrupt Request

0 = No effect.

1 = Setting this bit to 1 also sets the IRQ bit in the SPI Status register to 1. Setting this bit
forces the SPI to send an interrupt request to the Interrupt Control. This bit can be used by
software for a function similar to transmit buffer empty in a UART.

BIRQ—BRG Timer Interrupt Request

If the SPI is enabled, this bit has no effect. If the SPI is disabled:

0 = The Baud Rate Generator timer function is disabled.

1 = The Baud Rate Generator timer function and time-out interrupt are enabled.

PHASE—Phase Select
Sets the phase relationship of the data to the clock. Refer to the SP1 Clock Phase and
Polarity Control section for more information on operation of the PHASE bit.

CLKPOL—Clock Polarity

0 = SCK idles Low (0).

1 =SCK idle High (1).

WOR—Wire-OR (Open-Drain) Mode Enabled

0 = SPI signal pins not configured for open-drain.

1 = All four SPI signal pins (SCK, SS, MISO, MOSI) configured for open-drain function.
This setting is typically used for multi-master and/or multi-slave configurations.

MMEN—SPI Master Mode Enable
0 = SPI configured in Slave mode.
1 = SPI configured in Master mode.

PS017610-0404 Serial Peripheral Interface
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Analog-to-Digital Converter

Overview

The Analog-to-Digital Converter (ADC) converts an analog input signal to a 10-bit binary
number. The features of the sigma-delta ADC include:

Architecture

PS017610-0404

12 analog input sources are multiplexed with general-purpose 1/0 ports
Interrupt upon conversion complete
Internal voltage reference generator

Direct Memory Access (DMA) controller can automatically initiate data conversion
and transfer of the data from 1 to 12 of the analog inputs.

Figure 83 illustrates the three major functional blocks (converter, analog multiplexer, and
voltage reference generator) of the ADC. The ADC converts an analog input signal to its

digital representation. The 12-input analog multiplexer selects one of the 12 analog input

sources. The ADC requires an input reference voltage for the conversion. The voltage ref-
erence for the conversion may be input through the external VREF pin or generated inter-
nally by the voltage reference generator.

Analog-to-Digital Converter
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Flash Memory

Overview

The Z8F640x family features up to 64KB (65,536 bytes) of non-volatile Flash memory
with read/write/erase capability. The Flash Memory can be programmed and erased in-cir-
cuit by either user code or through the On-Chip Debugger.

The Flash memory array is arranged in pages with 512 bytes per page. The 512-byte page
is the minimum Flash block size that can be erased. Each page is divided into 8 rows of 64
bytes. The Flash memory also contains a High Sector that can be enabled for writes and
erase separately from the rest of the Flash array. The first 2 bytes of the Flash Program
memory are used as Option Bits. Refer to the Option Bits chapter for more information on
their operation.

Table 83 describes the Flash memory configuration for each device in the Z8F640x fam-
ily. Figure 84 illustrates the Flash memory arrangement.

Table 83. Z8F640x family Flash Memory Configurations

Flash Size Flash Program Memory Flash High Sector Size ~ High Sector

Part Number KB (Bytes) Pages Addresses KB (Bytes) Addresses

Z8F160x 16 (16,384) 32 0000H - 3FFFH 1(1024) 3CO0H - 3FFFH
Z8F240x 24 (24,576) 48 0000H - 5FFFH 2 (2048) 5800H - 5FFFH
Z8F320x 32 (32,768) 64 0000H - 7FFFH 2 (2048) 7800H - 7FFFH
Z8F480x 48 (49,152) 96 0000H - BFFFH 4 (4096) BOOOH - BFFFH
Z8F640x 64 (65,536) 128 0000H - FFFFH 8 (8192) EOOOH - FFFFH

PS017610-0404 Flash Memory
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*  Write Watchpoint (20H)—The Write Watchpoint command sets and configures the
debug Watchpoint. If the Z8F640x family device is not in Debug mode or the Read
Protect Option Bit is enabled, the WPTCTL bits are all set to zero.

DBG <-- 20H

DBG <-- WPTCTL[7:0]
DBG <-- WPTADDR[7:0]
DBG <-- WPTDATA[7:0]

* Read Watchpoint (21H)—The Read Watchpoint command reads the current
Watchpoint registers.
DBG <-- 21H
DBG --> WPTCTL[7:0]
DBG --> WPTADDR[7:0]
DBG --> WPTDATA[7:0]

On-Chip Debugger Control Register Definitions

OCD Control Register

The OCD Control register controls the state of the On-Chip Debugger. This register enters
or exits Debug mode and enables the BRK instruction. It can also reset the Z8F640x fam-
ily device.

A “reset and stop” function can be achieved by writing 81H to this register. A “reset and
go” function can be achieved by writing 41H to this register. If the Z8F640x family device
is in Debug mode, a “run” function can be implemented by writing 4 0H to this register.

Table 94. OCD Control Register (OCDCTL)

BITS 7 6 5 4 g 2 1 0
FIELD |DBGMODE | BRKEN | DBGACK Reserved RST
RESET 0 0 0 0 0 0 0 0

R/W RIW R/W RIW R R R R RIW

DBGMODE—Debug Mode

Setting this bit to 1 causes the Z8F640x family device to enter Debug mode. When in
Debug mode, the eZ8 CPU stops fetching new instructions. Clearing this bit causes the
eZ8 CPU to start running again. This bit is automatically set when a BRK instruction is
decoded and Breakpoints are enabled or when a Watchpoint Debug Break is detected. If
the Read Protect Option Bit is enabled, this bit can only be cleared by resetting the
Z8F640x family device, it cannot be written to 0.

0 = The Z8F640x family device is operating in normal mode.

1 = The Z8F640x family device is in Debug mode.

PS017610-0404 On-Chip Debugger



Z8F640x/Z8F480x/Z8F320x/Z8F240x/Z8F160x
Z8 Encore!®

4
162

zZiLoG

BRKEN—-Breakpoint Enable

This bit controls the behavior of the BRK instruction (opcode 00H). By default, Break-
points are disabled and the BRK instruction behaves like a NOP. If this bit is set to 1, when
a BRK instruction is decoded, the DBGMODE bit of the OCDCTL register is automatically
set to one.

0 = Breakpoints are disabled.

1 = Breakpoints are enabled.

DBGACK—Debug Acknowledge

This bit enables the debug acknowledge feature. If this bit is set to 1, then the OCD sends
an Debug Acknowledge character (FFH) to the host when a Breakpoint or Watchpoint
occurs.

0 = Debug Acknowledge is disabled.

1 = Debug Acknowledge is enabled.

Reserved
These bits are reserved and must be 0.

RST—Reset

Setting this bit to 1 resets the Z8F640x family device. The device goes through a normal
Power-On Reset sequence with the exception that the On-Chip Debugger is not reset. This
bit is automatically cleared to 0 when the reset finishes.

0 = No effect.

1 = Reset Z8F640x family device.

OCD Status Register

The OCD Status register reports status information about the current state of the debugger
and the Z8F640x family device.

Table 95. OCD Status Register (OCDSTAT)

BITS 7 6 5 4 3 2 1 0
FIELD DBG HALT RPEN Reserved
RESET 0 0 0 0 0 0 0 0
RIW R R R R R R R R

DBG—Debug Status
0 = The Z8F640x family device is operating in normal mode.
1 = The Z8F640x family device is in Debug mode.

HALT—Halt Mode
0 = The Z8F640x family device is not in Halt mode.
1 = The Z8F640x family device is in Halt mode.

PS017610-0404 On-Chip Debugger



PS017610-0404

Z8F640x/Z8F480x/Z8F320x/Z8F240x/Z8F160x
Z8 Encore!®

4
166

zZiLoG

On-Chip Oscillator

XIN [ XOUT

20MHz Crystal R1=2200
(Fundamental-Mode)

R2 = 100kQ

C1=22pF —— —— C2=22pF

1

Figure 90. Recommended Crystal Oscillator Configuration (20MHz operation)

Table 99. Recommended Crystal Oscillator Specifications (20MHz Operation)

Parameter Value Units Comments
Frequency 20 MHz

Resonance Parallel

Mode Fundamental

Series Resistance (Rg) 25 Q Maximum
Load Capacitance (C,) 20 pF Maximum
Shunt Capacitance (Cg) 7 pF Maximum
Drive Level 1 mw Maximum

On-Chip Oscillator
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Table 106. Analog-to-Digital Converter Electrical Characteristics and Timing (Continued)

Vpp =3.0-3.6V
T = -40°C to 105°C
Symbol |Parameter Minimum| Typical |Maximum| Units |Conditions
DC Offset Error -50 - 25 mV  |40-pin PDIP, 44-pin LQFP,
44-pin PLCC, and 68-pin
PLCC packages.
VREer Internal Reference Voltage - 2.0 - \%
Single-Shot Conversion - 5129 - cycles |System clock cycles
Time
Continuous Conversion Time - 256 - cycles |System clock cycles
Sampling Rate System Clock / 256 Hz
Signal Input Bandwidth - - 35 kHz
Rg Analog Source Impedance - - 10t kQ
Zin Input Impedance 150 k2 |20MHz system clock. Input
impedance increases with
lower system clock
frequency.
VREer External Reference Voltage AVDD VvV |AVDD <= VDD. When using

an external reference voltage,
decoupling capacitance
should be placed from VREF
to AVSS.

1 Analog source impedance affects the ADC offset voltage (because of pin leakage) and input settling time.
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12C Timing
Figure 98 and Table 112 provide timing information for 12C pins.
| |

|
SCL / \
(Output) | |

| | T1 |
B ——
: : !
SDA | | >( Output Data
(Output) ; i |
| | '
I T31
T2 |
J<—>|

\ |
(Input) |

Figure 98. 1°C Timing

Table 112. 1°C Timing

Delay (ns)
Parameter  Abbreviation Minimum Maximum
T, SCL Fall to SDA output delay SCL period/4
T, SDA Input to SCL rising edge Setup Time 0
T3 SDA Input to SCL falling edge Hold Time 0

PS017610-0404 Electrical Characteristics
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Abbreviation Description Abbreviation Description
b Bit position IRR Indirect Register Pair
cc Condition code p Polarity (0 or 1)
X 8-bit signed index or displacement r 4-bit Working Register
DA Destination address R 8-bit register
ER Extended Addressing register r1, R1, Irl, Irrl, IR1, rrl, Destination address
RR1, IRR1, ER1
IM Immediate data value 12, R2, Ir2, Irr2, IR2, rr2, Source address
RR2, IRR2, ER2
Ir Indirect Working Register RA Relative
IR Indirect register rr Working Register Pair
Irr Indirect Working Register Pair RR Register Pair

PS017610-0404
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register 109, 126, 184

ADC control (ADCCTL) 135

ADC data high byte (ADCDH) 137

ADC data low bits (ADCDL) 137

baud low and high byte (12C) 121

baud rate high and low byte (SPI) 110

control (SPI) 107

control, 12C 119

data, SPI 106

DMA status (DMAA_STAT) 131

DMA_ADC address 128

DMA_ADC control DMAACTL) 130

DMAX address high nibble (DMAXxH) 126

DMAX control (DMAXCTL) 124

DMAX end/address low byte (DMAXEND) 128

DMAX start/current address low byte register

(DMAXSTART) 128

flash control (FCTL) 144

flash high and low byte (FFREQH and
FREEQL) 147

flash page select (FPS) 146

flash status (FSTAT) 145

GPIO port A-H address (PxADDR) 37

GPIO port A-H alternate function
sub-registers 39

GPIO port A-H control address (PxXCTL) 38

GPIO port A-H data direction sub-registers 39

12C baud rate high (I2CBRH) 121

12C control (12CCTL) 119

12C data (I2CDATA) 118

12C status 118

12C status (I2CSTAT) 118

12Cbaud rate low (12CBRL) 121

mode, SPI 109

OCD control 161

OCD status 162

OCD watchpoint address 164

OCD watchpoint control 163

OCD watchpoint data 164

SPI baud rate high byte (SPIBRH) 110

SPI baud rate low byte (SPIBRL) 110

SPI control (SPICTL) 107

SPI data (SPIDATA) 106

SPI status (SPISTAT) 108
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status, 12C 118
status, SPI 108
UARTX baud rate high byte (UXxBRH) 91
UARTX baud rate low byte (UXxBRL) 92
UARTXx Control 0 (UxCTLO) 89
UARTX control 1 (UxCTL1) 90
UARTX receive data (UXRXD) 87
UARTX status 0 (UXSTATO) 87
UARTX status 1 (UXSTAT1) 89
UARTX transmit data (UXTXD) 86
watch-dog timer control (WDTCTL) 75
watch-dog timer reload high byte (WDTH) 76
watch-dog timer reload low byte (WDTL) 77
watch-dog timer reload upper byte (WDTU) 76

register file 17

register file address map 20

register pair 184

register pointer 185

reset
and stop mode characteristics 25
and stop mode recovery 25
carry flag 188
controller 5
sources 26

RET 190

return 190

return information 216

RL 191

RLC 191

rotate and shift instructions 191

rotate left 191

rotate left through carry 191

rotate right 191

rotate right through carry 191

RP 185

RR 184, 191

rr 184

RRC 191

S

SBC 188
SCF 188, 189
SCK 101

Index



