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Features
O  Dua Read and WriteHDL C-Channelsfor 21SDN B-channels
O  BlandB2transparent modeindependently selectable
O  FIFO-depth: 4x 7,5 KByte (32 KByte ext. SRAM) or 4x 1,5 KByte (8 KByte ext. SRAM)
O  max.31HDLC framesper channel and directionin FIFO
QO  8bhitISA-PC businterfacewith direct drive capability (no 74xx245 needed)
QO  Oneof 6interrupt channelson PC-1SA bus selectable
O  Timer 25/50 mswithinterrupt capability
Q  Only 21/0O-addresses used on | SA bus
O  |/O-addressesprogrammable
QO  direct connectablewith ISACS™ from SIEMENS
O 35V supply voltage
O  rectangular QFP 80
1 General Description

TheHFCisalSDN support devicefor so called ,passive” ISDN PC cards. It only needsan external SRAM
and aS0 interface devicelikethe SSEMENSISACS™ to form ahigh performance ISDN PC card. Most
problems with passive ISDN PC cards as small FIFOs and massive interrupt load for the host CPU are
overcomeby theHFC. Sowecall ISDN cardswith the HFC ,, semi-active”.

The FIFOs of the HFC are realized with an external SRAM. Data busis shared between SRAM and SO
device. An1SA-PC businterfaceisalso added to implement easily an ISDN PC-card.

4x HDLC
=
RAM FIFO- = ISACS™ I:l
Controller 2 " o
8k X8 " A
32k x 8
M \Y,
| SA-Bus-Interface

[]

PC-ISA-Bus

Figurel: HFC Block Diagrammfor semi-active PC-card
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2 Pin Description
ZEiZizsongexannzgofhRons
DD NNOOOODONODON>000000NDNDDWN
goonooononooooonooooooononnn
[ 646362 6160 505857 5655 54 53 52 5150 4948 47 464544 43 42 41 )
SRA7 65 40 |1 SRD6
SRA8 ] 66 39 |21 SRD7
SRA13 67 Q 38 |1 /CSRAM
SRA14 ] 68 37 2 /SRWR
SRA9 ] 69 36 =1 /SRDS
SRA10 70 35 |3 SRST
SRA11 | 71 34 | TEST
GND = 72 33 3 058C2
SRA12 73 32 |1 GND
IRQf 74 31 |3 VDD
IRQe (4 75 30 | OSCH1
IRQa X} 76 29 |2 SFSC1
IRQb =} 77 28 |1 RESET
IRQc =} 78 27 |2 /SINT
IRQdI:?QQ st:sm
BUSDIR =} 80 251 SA8
\1 234567 89101 121314 1516 17 18 1920 212223 24 J
OO I TEE O T e T o o oo
SO SE20883L000842323I=2253
gg%%::mmmm<mmmm CTONDOBODDODONBG
0000 5
=-=== 8
Figure2: Pin Connection
21 | SA PC businterface
Pin Name Pin Number Input (1) Function
Output (O)
Tristate-Out (OT)
| SA PC addressbus
SAOQ 17 I Addresshit 0
SAlL 18 I Addresshit 1
SA2 19 I Addresshit 2
SA3 20 I Addresshit 3
SA4 21 I Addresshit 4
SAS 22 I Addresshit 5
SA6 23 I Addresshit 6
SA7 24 I Addresshit 7
SAS8 25 I Addresshit 8
SA9 26 I Addresshit 9
| SA PC databus
BDO 15,48 /0 Databit0 v
BD1 14,49 /0 Databitl v
BD2 13,50 /0 Datahbit2 v
BD3 12,51 /0 Datahit3 v
BD4 10,53 /0 Datahbit4 v
BD5 9,54 /0 Databit5 v
BD6 8,55 /0 Databit6 v
BD7 7,56 /0 Databit7 v
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2.2 S0Devicelnterface

(for Addressand Data bus see SRAM interface below)

/SINT 27
SFSC1 29
SRST 35
/ISRDS 36
/ISRWR 37

2.3 SRAM Interface

000 —-—

(SRAO.. SRA5 arealsoinput addresses of the SO device)

SRAO 58
SRA1 59
SRA2 60
SRA3 61
SRA4 62
SRAS 63
SRAG6 64
SRA7 65
SRA8 66
SRA9 69

ol oNoNoNoNoNoNoNONO

Pin Name Pin Number Input (1) Function
Output (O)
Tristate-Out (OT)

I SA PC buscontrol signals
/IOR 5 I Read I/O enable
/IOW 6 I Writel/O enable
AEN 11 I Addressenable
IOCHRDY 16 O I/O Channel Ready
BUSDIR 80 O DataBusDirection

I SA PC Interrupt Requests
IRQa 76 oT Interrupt Request a
IRQb 77 oT Interrupt Request b
IRQc 78 oT Interrupt Request ¢
IRQd 79 oT Interrupt Request d
IRQe 75 oT Interrupt Request e
IRQf 74 oT Interrupt Request f

Initial 1/O Address Select
[IOSELO 1 I Initial Address Select 0 2
[IOSEL 1 2 I Initial AddressSelect 1 2
[IOSEL2 3 I Initial Address Select 2 2
[IOSEL3 4 I Initial Address Select 3 2

Interrupt from SO device

Frame Sync 1 (neg. edge)
Reset to SO device

Data Strobeto SO device

Writeenableto SOdeviceand SRAM

SRAM addressbus
Addresshit 0
Addresshit 1
Addresshit 2
Addresshit 3
Addresshit 4
Addresshit 5
Addresshit 6
Addresshit 7
Addresshit 8
Addresshit 9

May 1995

4 of 23



Cologne
Chip
Designs HFC 2BSO
Pin Name Pin Number Input (1) Function
Output (O)
Tristate-Out (OT)
SRA10 70 @) Addressbit 10
SRA11 71 O Addresshit 11
SRA12 73 O Addresshit 12
SRA13 67 O Addresshbit 13
SRA14 68 @) Addresshit 14
SRAM and SO devicedatabus
SRDO 46 I/10 Databit 0
SRD1 45 110 Databit 1
SRD2 44 110 Databit 2
SRD3 43 110 Databit 3
SRD4 42 110 Databit4
SRD5 41 I/10 Databit 5
SRD6 40 110 Databit 6
SRD7 39 110 Databit 7
/CSRAM 38 @) Chip Select SRAM
/SRWR 37 @) Writeenable SRAM
24 MiscellaneousPins
RESET 28 I Master Reset 9
0OsC1 30 I Quartz Oscillator or external
clock input
0osCc2 33 O Quartz Oscillator
TEST 34 O Test output, don’t connect!
2.5 Power Pins
GND 32,47,57,72 0Volt Ground 4
VDD 31,52 +3-+5Volt &

Y
2)
3
4

Both pins must be connected to achieve 24 mA drive capability
Pin hasinternal pull up resistor

Pin has Schmitt Trigger input characteristic

All Pins must be connected
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3 Functional Description
31 Programming of | SA 1/O-Addresses

The HFC always occupiestwo consecutive addressesin the |/O map of aPC. It decodesonly the 10 lower
addresslinesasmost slot cards do on the | SA bus. On thelower of both addresses SAO = 0; on the higher
SA0=1.

After every Master Reset (RESET = 1) thel/O address select circuit insidethe HFC isin hardware mode. So
16 different I/O addresses can be selected by the 4 inputs HOSELO .. IOSEL 3 as Table. 1 showsbelow.

IIOSEL Selected 1/0O address

3210

0000 2F0h
0001 2EOh
0010 2D0h
0011 210h
0100 2C0h
0101 200h
0110 2F8h
0111 2E8h
1000 2B0h
1001 3EOh
1010 320h
1011 278h
1100 310h
1101 330h
1110 300h
1111 3E8h

Tablel: Selected /O address after reset

¢ important!
Anopen IIOSELX input hasalogical value of 1 because of theinternal pull up resistor.

Thehardware selected /O address might have an address collision with another 1/0 devicein the PC.

After ahardwarereset (RESET = 1) you must first writean 1/0O addressinto the HFC to set the1/O address
for every further accessto the device.

Theprocedureisasfollows:
First you must writethelower 8 bitsof thenew 1/0 addressyou want into the lower address (SA0=0) of the
hardware selected 1/0 address. The LSB of the new addressisadon’t care bit because the HFC always
occupiestwo /O addresses.

Then you haveto writethe additional 2 bitsof the new /O addressinto the higher address (SA0 = 1) of the
hardware selected |/O address. The other 6 bitsin the byte must have aspecial pattern to switch over to the
software selected address mode. This pattern must be 0101 Olaa, whereby aaarethe 2 higher addressbits.
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e.g.: wanted I/O address: 3A4h /3A5h

[IOSEL(0:3) all 0s

then hardware selected |/O addressis. 2F0h 1011110000 b

writethevalue A4h or A5h into 2FOh
writethevalue 57h into 2F1h

1010 010x b

0101 01 b  pattern
11 b  address

0101 0111 b

x =don't care

All further accessesto the HFC can only bedoneon the addresses 3A4h / 3A5h. Only amaster reset onthe
RESET pinwill switch back the HFC into hardware sel ected address mode.

¢ hint:

It'suseful to solve apossible address conflict by programming the l/O addressasearly aspossible.
Itisrecommendableto set the addresswith asimple.SY Sdriver inaDOS environment.

3.2 | SA businterface

TheHFC only uses 2 1/0 addresseswith SA 0 switches between dataor control information. Asnormal only
10 bitsof the | SA PC busaddress are used for I/O address sel ection.

SAO /IOR /IOW | AEN
X X X 1 no access
X 1 1 0 No access
0 0 1 0 read data
0 1 0 0 write data
1 0 1 0 read status
1 1 0 0 write control

The HFC hasno memory or DM A accessto any component on the | SA bus.
Because of itspower drive characteristic it needsno external driver for the |SA busdatalines.

If necessary you can add an external bus driver. In this case the output BUSDIR determines the driver
direction.

BUSDIR =1 meansthat dataisdriveninto the HFC;

BUSDIR = 0meansthat the HFC isread and dataisdriven to the external bus.
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3.3 Register Description
331 Control Register
3311 AddressPointer (CAP)

Becausethe HFC usesonly 2 1/0 addresses an internal address pointer isused to select other registers.

addresspointer

3312

meaning

i: 6-Bit-addressto SO device (ISACS™)
iscopiedto SRAO .. SRA5 addresslines

Internal pointer (CIP)

Theinternal pointer isused to select and control the FIFOs of the HFC.

10zz zzff

Z: internal pointer

7277
0000 FIFO input counter (Z1) low byte

0001 FIFO input counter (Z1) high byte

0010 FIFO output counter (Z2) low byte

0011 FIFO output counter (Z2) high byte
HDLC-Mode:

1010 dummy for increm. of Frame counter (F1)
1011 datawriteinto FIFO, increment Z1

1100 FIFO input HDL C Frame counter (F1)
1101 FIFO output HDL C Frame counter (F2)
1110 dummy for increm. of Frame counter (F2)
1111 dataread out of FIFO, increment Z2

Transparent Mode:

1010
1011
1100
1101
1110
1111

datawriteinto FIFO upside down and increment Z1
datawriteinto FIFO, increment Z1

FIFO input HDL C Frame counter (F1)

FIFO output HDL C Frame counter (F2)

dataread out of FIFO upside down and incremement Z2
dataread out of FIFO, increment Z2

every other valuefor zzzz not alowed

r
r
r
y

y

r
r
r
9

r) corresponding dataregister isread only
w) corresponding dataregister iswriteonly

f: FIFO-No.:
00 channel B1send 10 channel B2 send
01 channel Blreceive 11  channd B2receive

May 1995
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¢ important!

If the FIFO-No. or the Frame counters (F1, F2) are changed it must bein aseperate not BUSY
period. That meansBUSY must be active before the change and BUSY must be waited for after
the change before any other functionisinitiated.

For BUSY see3.3.2. ff.

3313 Interrupt, Reset and Memory selects(CIRM)

110mrqqq

external memory select
0 externa RAMis32kx8
1

m:
m
m external RAM is8k x 8 the unused address bitsarefixed to 1!

r: softwarereset Pin SRST goes high for external SO devicereset, all FIFO counters
areinitializedtoall 1's, I1SA 1/0O addressis not changed, no control register ischanged.

¢ important!
resetisactiveduring "r = 1". It changestoinactivewhen" r = 0" iswritten into theregister.

q: IRQ-channel

000 all deselected 100 IRQd

001 IRQa 101 IRQe

010 IRQb 110 IRQf

011 IRQc 111 all deselected

3314 Transparent Modeand Timer controls (CTMT)

111csett  c: clear timer interrupt
thisfunction isnot latched asthe software reset function above. Every writewith " c=1" resets
theinterrupt flip-flop but doesn't block it for further interrupts.

s: select timer period

s=0 timer periodis25ms
s=1 timer periodis50 ms
e: timer interrupt enable l=enable O=disable

channd: B2 Bl
tt: t t

" ) transparent modeif t-Bit set (see 3.6.3.)

3.3.15 Control Register Initialisation

All controll registersarereset to 0 when RESET-Pinisactive.
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332 StatusRegister
Thereisonly onestatusregister. It isreadablewith (SAO=1).

XXXX xteb  t: timer interrupt pending
thishitisset (=1) if thetime period of thetimer hasrun down. It can bereset by the c-bitinthe
CTMT register (3.3.1.4.)

e: external interrupt pending
thisbit isaninverted copy of the/SINT input

b: BUSY

thishitisset (=1) if thedeviceisinternally busy and cannot be accessed from outside. Y ou
must not initiate any accessviathe dataread or write port when BUSY isactive. Independent
of BUSY the control registers can bewritten into and the status can be read at any time.

X: unknown
these bitsare undefined when statusisread. Y ou must ignore them.

3.33 Dataread and write

Data can be read or written with SAO = 0. Thisis the data port. Because of internal activity and external
SRAM access the HFC entersaBUSY period after each high-low transition on the SFSC1 input. This
BUSY period hasaduration of app. 350 clock transitions.

¢ important!
During BUSY there must not be any accesson the dataport (SA0=0).

To synchronise the data accesses you can use two methods.

3331 Software BUSY synchronisation

Before any data access you must read the status port. If BUSY bit isactive (= 1) you repeat reading the
status port until BUSY changesto inactive. If BUSY isinactive (= 0) you can accessthe data port.

Pseudo code:
10 ReadBUSY bhit
if BUSY goto 10
read or writedata

¢ important!

To ensure proper BUSY synchronisation start of BUSY and internal functions are inhibited after a
statusread with BUSY inactive until adataport accessisdone.

So you must guarantee that your software driver immediately accessesthe dataport after any status
read with BUSY inactive (= 0). Thetimedelay between status read and data port access should be as
small aspossible. So al interrupts should be disabled during thistimeintervall.
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3332 HardwareBUSY synchronisation

If the output named IOCHRDY isconnected to aprocessor /WAIT linethe data port i s accessible without
any statusread. If theHFC isBUSY the|OCHRDY line changesto low and the PC processor waits until
BUSY isinactive. Because of the fast internal processing of the HFC the IOCHRDY lineislow for a
maximum of 450 clock transitions. So the maximum waiting period islimited to an amount where no timing
problemswith refresh of dynamic RAMsor interrupt problemsareto be considered.

3.4 Interrupt
There aretwo possibleinterrupt sources:

1.internal Timer
2. external Interrupt from SO deviceon /SINT

Bothinterrupt sourcesare"ored" and theresult isrouted to one of six interrupt outputs. Thereisno more
than one active interrupt output at any time. The choice of the interrupt line can be taken in the CIRM
control register.

To check which one of theinterrupt sources hasapending interrupt theinterrupt status can be read with the
statusread.

¢ important!

Remember if you read the status port with BUSY not active you must accessthe dataport
immediately afterwards.

35 Timer

TheHFC internal timer isbased on atime period of 25msor 50ms. Thetimer clock isnot derived from the
clock input but from the SFSC1 signal. Thissignal must be fed with aclock signal of 125us period which
normally comesfrom the SO device.

Thetimer interrupt is maskabl e, but the status bit alwaysreflectsthe state of theinterrupt flip-flop. Thereis
no possibility to reset the timer. So every timer interrupt comes exactly after the selected time period
independent of the reset time of theinterrupt flip-flop.

May 1995 11 of 23



Cologne
Chip
Designs HFC 2BSO

3.6 FIFOs

Thereare4 FIFOswith4 HDL C-Controllersinthe HFC. The HDL C circuitsarelocated on the SO device
side of theHFC. So plain dataisalwaysstored inthe FIFO. Zero insertion and deletion isonly done:

— if thedatagoesto the SO devicein send FIFOsand
— whentheHDL C date comesfrom the SO devicein receive operation.

Thereareasend and areceive FIFO for each of the two B-channels.
The FIFOs arerealized asring buffersin the external SRAM. To control them there are some counters.

Z1: FIFOinput counter (13 Bit)
Z2: FIFO output counter (13 Bit)

Each counter points to a byte position in the SRAM. On a FIFO input operation Z1 is automatically
incremented. On an output operation Z2 isincremented.

After every high-low transition on the SFSC1 input signal two HDL C-bytes are written into the SO device
(FIFOsNo. 0 and 2) and two HDL C-bytes areread from the SO device (FIFOsNo. 1 and 3).

If Z1=272theFIFOisempty.

Additionally therearetwo counters F1 and F2 for every FIFO channel (5Bit). They count the HDL C-frames
inthe FIFOsand form aring buffer asZ1 and Z2 do, too.

Again Flisincremented when acomplete frame has been received and stored in the FIFO. F2 isincremented
when acompl ete frame has been read from the FIFO.

If F1=F2thereisno completeframeinthe FIFO.

Whenthe RESET lineisactiveor softwareresetisactiveZ1,Z2, Fland F2 areall initialized to all 1s. The
F-countersaretruering counters. So after an increment of 1Fh the counter stateis00 h.

¢ important!
The counter state 0200h of the Z-countersfollows counter state 1FFFh.
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36.1 FIFO channel operation
00n Zloo Z200 SRAM
(=) 03n Zloz .| Z203 o out put
frame 03
end of frane frane 04
Zlos |
F1 07n Zlo7 .| end of frame frame 06
i nput
- frame 07
1Fn : :

Figure3: FIFO-Organisation

3611 Send Channel (FIFO-No.Oand 2)

The send channel s send datafrom the | SA-PC businterface to the FIFO and the HFC convertsthe datainto
HDL C codeand tranfersit from the FIFO into the SO device writeregisters.

TheHFC check Z1and Z2. If Z1=Z2 (FIFO empty) the HFC generatesaHDL C-Flag (0111 1110) and sends
it to the SO device. Inthiscase Z2 isnot incremented. If also F1=F2 only HDL C flags are send to the SO
deviceand al countersremain unchanged. If the frame countersare unequal F2 isincremented and the HFC
tries to send the next frame to the SO device. After the end of aframe (Z2 reaches Z1) it automatically
generates the 16 bit CRC checksum and adds the ending flag. If there is another frame in the FIFO the
ending flag of thelast frameisalso the starting flag of the next frame.

With every byteyou send to the FIFO viathe |SA-PC businterface Z1 isincremented automatically. If a
complete frame has been send F1 must be incremented to send the next frame. If the frame counter F1is
incremented al so the Z-counters may change because Z1 and Z2 are functionsof F1 and F2. So there are
Z1(F1), Z2(F1), Z1(F2) and Z2(F2).

Z1(F1) isused for theframewhichisjust received from the PC-busside. Z2(F2) isused for theframewhich
isjust transmitted to the SO device side of the HFC. Z1(F2) isthe end of frame pointer of the current output
frame.

Inthe send channelsF1 isonly changed from the PC interface sideif the software driver wantsto say ,,end
of send frame". Then the current value of Z1 isstored, F1 and Z1 areincremented and Z1 isused as start
address of the next frame.

¢ important!

At thestart of thefirst framewhen the FIFO istotally empty you must put at |east two bytesinto the
FIFO beforeaBUSY conditionisinitialized by the HFC. Thisisnecessary to avoid theinitialisation
of a CRC sequence after aone-byte frame. To satisfy this condition you should wait foraBUSY /
no BUSY statustransition. In this case there is enough time to write more than one byte into the
FIFO.
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3.6.1.2 FIFO full condition in send channels

Dueto thelimited number of registersinthe HFC thedriver software must maintain alist of frame start and
end addressesto cal culate actual FIFO depth and check FIFO full condition. Because there are amaximum
of 32 frame counter valuesand the start address of aframeistheincremented value of theframe end address
the memory table must have only 32 values of 16 bits (13 bits) instead of 64.

Remember that an increment of Z-value 1FFFhis0200h!

Therearetwo different FIFO full conditions. Thefirst oneis met when the FIFO contents comes up to 31
frames. Thereis no possibility for the HFC to manage more than 31 frames even if the frames are very
small.

The second limitation isthe depth of the FIFO whichis 1.5 Kbytewith a8 Kbyte external SRAM and 7.5
Kbytewith a32 Kbyte external SRAM.

3.6.1.3 Receive Channels(FIFO-No. 1and 3)

Thereceive channelsreceive datafrom the SO deviceread registers. Thedatais converted from HDL C into
plain dataand send to the FIFO. The data can then beread viathe | SA-PC businterface.

The HFC checks the HDL C data coming in. If it finds aflag or more than 6 consecutive 1s it does not
generate any output data. Inthiscase Z1 isnot incremented. Proper HDL C-data being received isconverted
by the HFC into plain data. After the ending flag the HFC checksthe HDL C CRC checksum. If itiscorrect
one bytewith all Osisinserted behind the CRC datain the FIFO. Thislast byte of aframeinthe FIFO is
different fromall Osif thereisno correct CRC field at the end of the frame.

HDLC
HDLC-f | ag £l ag
CRC2 01111110 zero-inserted data CRC1 CRC2 7En
frame HDLC-frame
T Datain
dat a dat a
T send FIFO
Z1 (F1)
dat a o dat a CRC1 CRC2 STAT
STAT = 00n if ORC o. k. Datain
receveFIFO

Figure4: FIFO Data Organisation
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Theending flag of aHDL C-frame can a so be the starting flag of the next frame.
After aframeisreceived completely F1isincremented by the HFC automatically and the next frame starts.

After reading aframe viathe | SA-PC bus interface F2 must be incremented. If the frame counter F2 is
incremented al so the Z-counters may change because Z1 and Z2 are functionsof F1 and F2. So there are
Z1(F1), Z2(F1), Z1(F2) and Z2(F2).

Z1(F1) isused for theframewhichisjust received from the SO device side of the HFC. Z2(F2) isused for
theframewhich isjust transmitted to the ISA-PC businterface. Z1(F2) isthe end of frame pointer of the
current output frame.

To calculatethelength of the current receive framethe software hasto evaluate Z1-22. When Z2 reaches Z1
the complete frame has been read.

Inthereceive channels F2 must beincremented from the PC interface side after the software detects an end
of receiveframe (Z1=22) and F1 #F2. Then the current value of Z2 isstored, F2 and Z2 areincremented and

Z2iscopied as start address of the next frame.
If Z1=72andF1=F2theFIFOistotally empty.

3.6.14 FIFO full condition in receivechannels

Becausethe | SDN-B-channels have no hardware-based flow control thereisno possibility to stop input data
if areceive FIFOisfull.

So there is no FIFO full condition implemented in the HFC. The HFC assumes that the PC processor
hardwareisableto avoid any overflow of thereceive FIFOs. Overflow conditions are again morethan 31
input framesor areal overflow of the FIFO because of excessive data.

Because HDL C procedures only know awindow size of 7 framesno morethan 7 frames are send without
softwareintervention. Dueto the great depth of the FIFOs of the HFC it iseasy to poll theHFC eveninlarge
timeintervallswithout having to fear aFIFO overflow condition.

However to avoid any undetected FIFO overflowsthe software driver should check the number of framesin
the FIFO which is F1-F2. An overflow existsif the number (F1-F2) is|ess than the number in the last
reading even if therewas no reading of aframein between.

After adetected FIFO full condition the HFC must be reset viathe software or hardware RESET!

3.6.2 FIFO initialisation

All countersZ1, Z2, F1and F2 of all FIFOsareinitializedto al 1safter aRESET. The RESET signal must
havealength of at least 4 clock cycles.

ThentheresultisZ1=72=1FFFhand F1=F2=1Fh.

Thesameinitialisationisdoneif ther-bit inthe CIRM register is set.
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3.6.3 Transparent modeof HFC

Y ou can switch off HDL C operation for each B-channel. Thereisonet-bit for each B-channel inthe CTMT
control register. If thishitisset datain the FIFO is send directly to the SO device and datafrom the SO device
issend directly to the FIFO.

Be sureto switch into transparent mode only if F1=F2. Being in transparent mode the Fx countersremain
unchanged. Z1 and Z2 aretheinput and output pointersrespectively. Because F1=F2 both Z-countersare
alwaysaccessable.

If asend FIFO channel changesto FIFO empty condition no CRC is generated and the last data byteis
repeated until thereisnew data.

In receive channelsthereisno check on flags or correct CRCs and no status byteisadded.

The byte bounderies are not arbitrary like in HDL C mode where byte synchronisation is achieved with
HDL C-flags. The dataisjust the same asit comesfrom the SO device or issend to this.

Because Fx incrementation dummy registers are not used you can send and receive transparent datain two
shapes. The normal and first shapeistranporting B-channel datawiththe LSB first asitisin HDL C mode.
The second shapeis sending the bytesupsidedown asitisnormal for PWM data. Sothefirst bitisthe M SB.
3.7 External SRAM

For the FIFO dataan external SRAM isused. Two sizesof 8 Bit orientated SRAM s can be used:

8K x 8for 4 x 1.5 Kbyte FIFO depth or
32K x 8for 4 x 7.5 Kbyte FIFO depth.

Thefirst 2 Kbyte of the SRAM arereserved for internal HFC use.

¢ hint!

If you connect the HFC with the SRAM you can simplify PCB layout if you permutate address
linesand datalines. If you connect datalines of the SRAM with datalines of the HFC and SR-
addresslines of the HFC with addresslines of the SRAM you can do thisin any order.

3.8 SOdevice
TheHFCisdesigned tointerfacedirectly withan ISACS™ of SSEMENSAG Germany.

It usesthefollowing ISACS™ internal registersto read and write B-channel data.

ISACS™register | FIFO-No. HFC read/write
name | address

CIR 35h 0 write
B1CR 37h 1 read
C2R 36h 2 write
B2CR 38h 3 read
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32K x 8 SRAM D N 1L
DO- D7 DO- D7
ISACS™ S,-
y 7' BUS
/R /Cs AO- A14
: 1
AO- A5 T
6
15
A
/ SRWR |/ CSRAM SRAO- SRA14 l SRDO- SRD7 I/ SRDS | SRST /' SFSC1 |/ SINT
A\ \
7 GsC1
g = HFC 2BS0 L o
S| —
11 CSELO =
Il G;EL3
A A
RESET AEN |/1OW |/IOR SAO- SA9 BDO- BD7 | OCHRDY IRQ a,b,c,d, e, f
10 8 6
ISA-BUS
Figureb5: Typical Application
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4, Electrical Characteristics
Absolute M aximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve -0.3t0+7.0
Input voltage Vi -0.3toVec+0.3 \Y
Output voltage Vo -0.3toVec+0.3
Operatingtemperature Topr -10to+ 70 o
Storagetemperature Tsyg -55to + 150
Recommended Operating Conditionsfor TTL and CM OSinterface
Parameter Symbol Condition MIN. | TYP. | MAX. Unit
Supply voltage Ve 3.0 5.0 5.25 Vv
Supply current lcc fak=10MHz 8 mA
Operatingtemperature Topr 0 +70 °C
Electrical Characteristics
Vce=4.75105.25V (TTL), Vce = 4.5t05.5V (CMOS), Topr =-10t0 70°C
. TTL level CMOSlevel
Parameter Symbol Condition Unit
MIN. | TYP. [MAX.| MIN. | TYP. | MAX.
Input LOW voltage Vi 0.8 15
Input HIGH voltage ViH 20 35
Lr;ﬁl;t l;IGH threshold Ve 29 37
d Schmitt y
Input LOW theshold input
voltage Vr- buffer 0.5 10
Hysteresisvoltage VH 0.2 04
Output LOW voltage Voo lo.=4mA 04 04
Output HIGH voltage VoH lon=-2mA | 4.0 4.0
Output leakage current [loz]| HighZ 10 10
upressior HA
Pull-up resistor input | Vi= 0V 80 60 80 60
current
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I/O Characteristics
I nput Interfacel evel
SA0-9 TTL
BDO-7 TTL
/IOR TTL
1OW TTL
IOSELO-3 TTL with Pull Up
/SINT TTL
SFSC1 TTL
SRDO-7 TTL
RESET TTL Schmitt Trigger
Driver Capability
Output Low High
0,4V 0,6V
BDO-7 16mA 24mA 8mA
IOCHRDY 6mMA 3mA
BUSDIR 4mA 2mA
IRQaf 6mA 3mA
SRST 4mA 2mA
/ISRDS AmA 2mA
/ISRWR 4mA 2mA
SRAO0-14 4mA 2mA
SRDO-7 4mA 2mA
\CSRAM AmA 2mA
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| SA-BusAccess t
0sC1 |
/ s \ V/ \
09 777K v S X,
/ \ 7 // N \ / 7
7/, /, ] \A7
BDO-7
o ——— (o ) —

tRDD

- tRDD
/IOR+AEN e to >/

7\—] tWRDH
Sl —> tsan «—
—_— —>  twrosu &=
/IOW +AEN \T b p
trov trovH — tsac— — lsan |«

—> <— —>| f<—
IOCHRDY \ P
BUSDIR \ :

teusro —>|  |«— —>| teusrOH
internal /IWR At/
t*WRDSU%

SYMBOL CHARACTERISTICS MIN. MAX.
trop /IOR Low to DataOut Time 3ns 25ns
trooH /IOR Highto DataOut Hold Time 2ns 15ns
tsa Addressto/IOR or /IOW Low Setup Time 5ns -
tsan AddressHold Timeafter /IOR or /IOW High 5ns -
tro Read Time 30ns oo
" Write Time 30ns oo
WR

Write Timefor Control Register WRITE 2Xtak+20Nns )
twrosu Data Setup Timeto/IOW Low 30ns oo
twrosu* Data Setup Timetointernal /WR Low for Control Register WRITE 30ns o
twroH DataHold Timefrom/IOW High 10ns -
trov Delay Timefrom/IOR or /IOW Low to IOCHRDY Low 3ns 30ns
trovH Delay Timefrom/IOR Low or /IOW Highto IOCHRDY High 3ns 30ns
teusro Delay Timefrom/IOR Low to BUSDIR Low 3ns 25ns
teusroH Delay Timefrom/IOR Highto BUSDIR High 2ns 15ns
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SRAM Access
- ek %etmegetmwﬁ
oscl1 L
Tsra —>| le— tsraH —>| le—
7,
SRAO-14 W W
—>|tsro —> tsron
WRITE DATA OU §
SRDO-7
%‘ tsrosu  ®&—
% 2
- tsroHr
for READ
/SRWR 4 for WRITE
tsrvr —| < —>| tsrwRrH
/CSRAM =0
SYMBOL CHARACTERISTICS MIN. MAX.
tLow Clock Low Level Width 25ns oo
trich Clock High Level Width 25ns oo
toik Clock Cycle Time 50ns )
tsra Address Stable after Clock 1 20ns 80ns
tsran Address Stable Hold Time after Clock 1 10ns -
tsro DataOut Stable after Clock 1 15ns 60ns
tsroH DataOut Stable Hold Time after Clock 1 10ns -
tsrosu Dataln Setup Timeto Clock 15ns -
tsroHR DatalnHold Time after Clock 1 10ns -
tsrwr Delay TimeClock 1 to/SRWR Low 2ns 40ns
tsrwrH Delay TimeClock 1 to/SRWR High 5ns 40ns
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SO Device Access

0OSC1
—>| tsra |e— tsraH —| |«
. /,
SRAOS ///////% W
—>| tSRD %tSRDH
WRITE f DATA OUT P_
gQAO_? tSRDSU
77 % %3[ 4
READ 7
7,0 0K o W%
—> tsroHR
— [«— tesram —> tesramH
/CSRAM j E
/ SRWR —> \Le tsrwr —> Q tsrwrH
/SRDS —>| \l{(— tsros —> P tsrosH
SYMBOL CHARACTERISTICS MIN. MAX.
tsra Address Stable Delay after Clock 20ns 80ns
tsran Address Stable Hold Time after Clock 1 10ns —
tsro DataOut Stable after Clock 1 15ns 60ns
tsroH DataOut Stable Hold Time after Clock 1 10ns —
tsrosu Dataln Setup Timeto Clock 15ns -
tsroHR Dataln Hold Time after Clock 1 10ns —
tesram Delay TimeClock 1 to/CSRAM High 10ns 60ns
tecsramH Hold TimeClock P to/CSRAM Low 10ns —
tsrwr Delay TimeClock 1 to/SRWR Low 2ns 40ns
tsrwrH Delay TimeClock 1 to/SRWR High 5ns 40ns
tsros Delay TimeClock P to/SRDSLow 2ns 40ns
tsrosH Hold Time Clock 1 to/SRDSHigh 5ns 40ns
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