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1 Overview

XHFC-4SU is a single-chip ISDN transceiver with integrated HDLC controllers for four ISDN S/T or
Upn /Upo ! Basic Rate Interfaces. Similar microchips with two ISDN ports or with one ISDN port
are also available within the XHFC microchip series.

This document describes the XHFC-4SU Evaluation Board revision 1 which is part of the XHFC Series
Evaluation Kit.

Up to four line interfaces can be used with this evaluation board. Different line interface subassem-
blies are available and must be piggypacked onto the XHFC-4SU Evaluation Board.

The XHFC-4SU Evaluation Board is made of the following functional parts:
* the XHFC-4SU microchip,
* four sockets to mount a line interface subassembly each,
* a socket for a power feeding module (optional)
* a connector to the host processor system

¢ a PCM interface connector.

The schematic is shown in Figures 3 to 5 from page 7.

The printed cicuit board consists of 4 layers. Signal traces are assigned to the outer layers while the
inner layers are used for ground and power planes. Views of the board design are shown in Figures 6
to 8 from page 11.

Please refer to the data sheet [1] for detailed information on the XHFC-4SU microchip.

Software is not included in the XHFC Series Evaluation Kit. Please contact the Cologne Chip support
team for a demo layer 1 driver, register header files, Linux drivers or further software support.

Figure 1: XHFC-4SU Evaluation Board with two subassemblies for S/T line interface mounted and two additional
subassemblies for Upn /Upg line interface beside

1UPN /Upo in the following referred to as Up.
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2 Evaluation board description

2.1 Line interfaces
The XHFC-4SU Evaluation Board has four board sockets CON7/CON8, CON10/CON11,
CON13/CON14 and CON16/CON17 to piggyback line interface modules.

Several line interface subassemblies can be used with the XHFC Series Evaluation Kit:

* Line Interface Subassembly for S/T Port (universal circuitry for TE mode and NT mode) [2]
* Line Interface Subassembly for S/T Port (reduced circuitry for NT mode only) [3]

* Line Interface Subassembly for S/T Port with software configuration (TE/NT mode selection,
line termination and power feeding enable / disable) [4]

* Line Interface Subassembly for Upy /Upg Port [5]

¢ Line Interface Subassembly for combined ST/U, Port (same circuitry can be used for either S/T
or Upn /Upp mode selected by coding plug) [6]

* Line Interface Subassembly for combined ST/U, Port (same circuitry can be used for either S/T
or Upn /Upp mode detected automatically) [7]

For every XHFC Series Evaluation Kit order, the Cologne Chip team asserts a set of subassemblies
according to the specific project requirements.
Four RJ45 jacks for the line interfaces are mounted on the XHFC-4SU Evaluation Board.

An optional connector to pass the line interface signals to an external system in replacement for the
RJ45 jacks is provided as well.

2.2 Power feeding
Every line interface can have power feeding capability. Power feeding is an option for bus-powered
terminal devices, e.g. phones, and must not be enabled for terminals in TE mode.

Two different operation modes can be used as described in the following.

External power feeding source

The external power source has to be connected to CON3. The typical voltage range is 34 V.. 42 V.

Jumpers on CON4 are used to enable power feeding of every line interface individually as shown
in table 1. Two jumpers are required for every line interface. Without jumpers inserted, the power
source is not connected to a line interface.

CONS is not used in this operation mode.
Using the power feeding module on board socket CON4/CONS5 (optional)

An optional power feeding module can be piggybacked onto the board socket CON4/CONS5. It gen-
erates 38 V from 12V input voltage connected to CONS.
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Table 1: Power feeding jumper settings on CON4

Jumper repuired on Jumper repuired on
Line interface CON4 pins for P+ CON4 pins for P-

no. 0 14-16 13-15
no. 1 10-12 9-11
no. 2 6-8 5-7
no. 3 2-4 1-3

The power feeding module houses jumpers to power-up every line interface individually. Two jumpers
are required for every line interface. Without jumpers inserted, the power source is not connected to
a line interface.

2.3 General purpose I/O signals

Every board socket which is not used for a line interface, offers eight general purpose 1I/0O (GPIO)
signals. From these, six GPIO signals are available as second pin function of XHFC-4SU.

Two further GPIO signals GPn_0 and GPn_1 (n = 0..3) are provided for service bits on the line
interface subassemblies and are unreserved when the subassembly is not mounted on the board socket.
As some line interface subassemblies do not use their GPIO signals, these can be used for other
purposes optionally. Please refer to the subassembly documentations [2, 5].

Table 2: GPIO signals GPn_0 and GPn_1

GPIO Signal source Signal target

GPIO0_0 XHFC-4SU pin 61 (GPIOO0) line interface no. 0, connector CON7.5
GPIOO0 _1 XHFC-4SU pin 60 (GPIO1) line interface no. 0, connector CON7.7
GPIO1_0 XHFC-4SU pin 50 (GPIO2) line interface no. 1, connector CON10.5
GPIO1_1 XHFC-4SU pin 49 (GPIO3) line interface no. 1, connector CON10.7
GPIO2_0 processor interface connector CON1.45 line interface no. 2, connector CON13.5
GPIO2_1 processor interface connector CON1.47 line interface no. 2, connector CON13.7
GPIO3_0 processor interface connector CON1.41 line interface no. 3, connector CON16.5
GPIO3 1 processor interface connector CON1.43 line interface no. 3, connector CON16.7

2.4 PCM interface

The PCM interface and several additional signals are wired to CON2. The connection to an external
PCM bus and to synchronization signals can be configured with 0 resistors R9..12 which are
optionally populated or omitted due to the application needs.
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Furthermore, F1_0 and F1_1 signals or their second pin functions GPIO2 and GPIO3 of XHFC-4SU
can be used for three different tasks on the XHFC-4SU Evaluation Board:

1. Two LEDs D1 and D2 can report status information on GPIO2 and GPIO3 outputs.

2. F1_0 and F1_1 can be wired to CON2 with R9 and R10 populated. These signals can be used
for external CODECs connected to the PCM bus, e.g.

3. GPIO2 and GPIO3 are optionally used from the line interface subassembly connected to the
board socket CON10/CON11.

2.5 Host processor interface

The host processor has to be connected to CON1. As all XHFC-4SU pins of the microprocessor
interface are wired to CON1, all processor modes can be used with the XHFC-4SU Evaluation Board:

* Serial processor interface (SPI)

¢ Parallel processor interface in Motorola mode (8 bit, multiplexed)

* Parallel processor interface in Motorola mode (8 bit, non-multiplexed)
* Parallel processor interface in Siemens / Intel mode (8 bit, multiplexed)

* Parallel processor interface in Siemens/ Intel mode (8 bit, non-multiplexed)

Figure 2 shows how to interconnect the XHFC-4SU Evaluation Board to an SPI system. CON100 has
to be connected to CON1 of the XHFC-4SU Evaluation Board. Please note, that all signal names at
CON100 are changed to SPI pin names of the XHFC-4SU. Pins 21, 23 and 39 of CON100 must not be
connected. All other open pins (1, 2, 6, even numbers 10. .46, 49) are attached to ground or power
supply of the XHFC-4SU Evaluation Board.

For interconnection of the XHFC-4SU Evaluation Board to a parallel processor system, please refer to
the data sheet schematics [1].

@ Please note !

Please note, that pins 35 and 29 of CON100 must be connected to ground in SPI
mode. These pins have a different function in parallel processor mode. Thus,
ground connection via any GND pin (4, 6 or even numbers 10..46) is required as
well.

Pins 23, 21 and 39 of CON100 are NC in SPI mode and must not be connected.
They are only used in parallel processor mode.

2.6 Power supply

The XHFC-4SU Evaluation Board requires 3.3 V stabilized supply voltage on CON1 pins 1, 2, 49 and
50. System ground must be connected to CON1 pins 4, 6 and others (please refer to the schematic on

page 7).

January 2016 Evaluation Board 50f14



Cologne

XHFC-4SU Chip

T T T T e ey T T T
| Note 4 +3.3V |
| |
‘ 100k :
: XHFC-4SU ‘
| /RES |
| 470n |
| I(100n.. 1u) |

| Alternatively, if  &ND | /INT
+3.3V | processor does \
|

| not feed the XHFC-4SU reset signal.

IT /RESET
CON100

100p
|- —— = — = 50 [0 o149 === =
GP_PCM<—> 2 lo i GP2_1
| 16 oI 75 T 1
777777 [ 71° oln3 GP2~0 GND
z|° S 1 GP3 1 |
Note 3 1° O3 ‘ GP3”0 |
389 g 37 sPnwv_ ||
36 35__GND
3 S 0 [ —sp K Note 5 oLk
gg ° o ﬁé S /SPISEL
o o GND
27|g o[ sriX
26 o O[25 _SPRX
27 23— —
22 g g 277 Note 6 |
2009 [ 7omne— —
|3 [T _pw
;2 o o ;g 38 SPI_MISO
21° O[T It SPI_MOS|
o o
10 o ° 9 /RES SPI interface
MODE1 513 S [7__moben f— - = — = — — — .
o ol3 ‘ CLK_OUT/ GPIO7 |
=19 O3 \Wakeup / /WD
o o [ ‘
processor interface Note 7
I ]
GND GND 'GND!I GND 'GND!
L [
Note 1 Note
Note 1: Note 5:

DNO .. 3 are used to select an SPI device number. Any GP_xx can optionally be used to offer GPIO signals to the

number in the range O .. 15 is allowed and '0000' is line interface subassemblies of the XHFC Series Evaluation
shown here. Kit. They can be left open if not used.
Note 2: Note 6:

SPI_INV can optionally be used to invert the SPI clock.  XHFC-4SU pins 6 and 7 (CONT1 pins 21 and 23) should be
It should either be connected to ground or power connected to ground in SPI mode to avoid floating inputs.
supply.
However, the SPI connection of the eval board leaves them
Note 3: open to avoid short circuit it XHFC-4SU is in parallel
processor mode during start-up procedure.

GP_PCM can optionally be used to offer a GPIO signal
to the PCM connector of the XHFC Series Evaluation Note 7:
Kit. It can be left open if not used.
These signals can optionally be used. When not used, they
Note 4- should be configured to output characteristic and can be left
open in this case.

The reset pin /RES of XHFC-4SU should never be left
open. See data sheet for detailed reset information.

Important note:

DNO .. 3 can only be connected to VDD or GND when MODE(O and MODE]1 pins are fixed to GND.
Otherwise serial resistors must be inserted because DNO ..3 might be outputs during reset.

Figure 2: XHFC-4SU Evaluation Board interconnection to an SPI system

6 of 14 Evaluation Board January 2016



p

“ Cologne
Chi

XHFC-4SU

3 Evaluation board schematic

€l T weus 9002 'S0 19quisoaq ‘Aepsan . arq
T Ay OV diyd aubojod 900z (0) Y ezs porndod jou = du

T 'A9Y pieog uoneneAs NSy-04HX omL

U uonenfeAd sauas J4HX woloig

‘Apreedes adeju |

aul] Alene Joj pa|eue 8q Ued fu1pss) emod “YNOD
U0 AZp satesausl 8 npow Bupse) emod ay L "ENOD 0}
wiRISAS 10ss200.d 10 92IN0S [EULBIXS WO AZT 198ULOD

:@jnpow Buipse) semod feuondo yyim alesn

“7NOD U0 s3001q Jodwin |
Aq Aeresedss adejieu | aul| Ajene 1o} po|qeus aq
ued BuIps) BMOd "ENOD 0} A2 ** 7€ 198UU0D

:@npow Bupssy semod feuo ndo 1nourim sbesn

"pAeOq UO 1IN 2B 84} U0
ano  Pewewodjousiysuld e
‘uo meBWS || A3 ey
® 0}8nQ BJou ases |ld

%
uee % (samod)

an9 an9
uonoajas Buipasy tamod diy dzy
) ) (] HW9lGve  TO 2
ndu Buipasy Jemod -€d T z +Ed e
- -2d = m +2d 1amod [eusaxa ﬁu D
8 ENOD 124
T -0d J L +0d + £} ™ = NIT2S0 3|
SNOD T T > H
1no 2so 8|
YNOD 95
5o L0IdO/ 1IN0
55| am/ / dN3NYM
amn
‘suaWeInbel ane s / s (T 0dO pUe 0 0d9) pa11sep
INOd 33 01 anp paAows.l Jo JIsRUBIS O/1 [04L0O OM) 0} (WOd) (o000 J0SS800.d)
PoJop|0s a7 Ued 2Ty pue TTH dn aney ued 0 “ou sdepEIBUIT NSY-O3HX NSr-O3HX aoepa) Jossaooid
— TOIdD / TWMd oa
== aoepa)ul ADd 8| H 20 1 ¢ o o
| ‘|_ j B €a o o
[r42c) I"ONAS ya [T _€d 03GOW L g T3G0N
0c 6T_Wod do 4 ~ T va S/ 619 Of0r
SRR i Bre e S
T T o oe ] 9% 49 ot 7a T ST|°  OfTr
*10)08UUI0D 821U | INDd 3yl 144 T ol L3 [t a_I1|° °[®T
e pa1nbai s1 Aiddns semod uaym i ] e £ | voio s tous a5 o oS
pa.ap|0s 8q Ued gy feuoido N S Zous — 5| SOIdO/C0US o a ° o
v LE] du o[oam rmﬂ £0Id9 / 1_14 o olg
‘du TooE L Be| 201010714 o Y
0 2NOD 0 64 o o[ i Te |9 O[zE
mou [Z wor €e O O[VE
& 3 [ wor _Se19  9[TE
v 28 _ nv_Ze |2 O[EE
AN paigm o o6 edo pramc b
-~ ok T_€dD: o ol
ASE+ T 1d9 ) 9-¢d3 1 D id
i2 osy Wod dD
o o
(T7Td9 pue 0 TdD) pauIsap JisEbs O/l usaib 431 . AEE+
[0.1L0D OM) 0} AN SAR UeD T “OU 3Jeell Ul 'E - 57 E
B2 uopoeLloo 53000 0 Tdo T300W |- e |
[eURI® IO} 831N INDd 8y} T pasn aq ued 1a 94 03QON (7 14\
T T4 PUe 0 T ‘PRIP(0S 32 OTY PUe 6Y VUM T NI
“(suonouny vin 214
uid €01d9 pue ZO|Ido Busn) uo pewiou
vd AEE+
sniess 8 [qewreboud Aue moys ued zapetd T
SiseIRRYIP € Jojpsnaqued T T4pUe o T4
AEE+

XHFC-4SU Evaluation Board schematic (page 1 of 3)

Figure 3

7 of 14

Evaluation Board

January 2016



“ Cologne
Chi

p

January 2016

Board schematic (page 2 of 3)

ion
Evaluation Board

XHFC-4SU Evaluat

€ w2 9002 ‘S0 Jaquisdaq ‘Aepsan] orq
T ovduo auboo 9002 (0) | PV ezs
T 'A9Y pieog uoneneAs NSy-04HX e
1) uohenfeAs salss J4HX ] ‘pesn jou STy M SJe il
U] yoes 10} 3|qe|eAe a.fe suoiouny uid OIdO
(T"UdD pue ¢ UdD) poussap JISeUBS O/1
10L02 OM) 0) dNn SR Ued 8Je)BI | aul| KBAg
ano ano ano ano
(€ oudnyis) (2 'oudnyis)
NSy-04HX NSy-O3HX
820IdD /€8 Y L20idD/287d g
62010 /6871 § o200 /2871 §
0£0IdD /€Y1 S20Id9 /2y 1
TEOID / £V ¥ vZOIdO 12V Y
grav zrav
vy o7 i Y 9T ST
£V 1 7T T - 2] 7T T -
oA u L2 £201d9 /€Y L o T L 0201d9 /2¥ 1
MmBA« DM w mummm 2201d9 /€8 L «Nmaﬂ am m 1209 /28 L
9 S - 9 S -
[ eV 1 i € S Gan NS aan I T ¥ £ ASaan 2ns™aan
B 4 T ) RS t4 T EL)
9INOD EINOD
LUELTDTEN LUELTDTEN
€ 4 | v I 4 | v
AEE+ AEE+
ano ane ane ane
(t -oudniis) (0-oudny1s)
NSP-04HX NSy-O4HX
2T0IdO /187y TI0IdO /087 Y 3
£T0IdD /1871 otodo /0871 §
yTOIdO / TV 1 60IdD / 0V 1
STOIdD / TV ¥ 80IdO / OV ¥
7 Trav orav
vV H T i AT oT ST
V1 7T T - ov 1 7T T -
o o i 7| 61049/ V"L o T T &7 9TOIdO 10V L
ﬂnmaam« ow G muwmw —57 €100/ T8 L %mBﬂ om ] memw —g7| LTOKd9 /0871
9 £l - il S -
[ VI i S Gan o7 1S 9N [ oV L i NS aan ons aan
Te L T Ell 0F L T ELQl
0TNOD LNOD
QLT TEN '0U 80BN U
Tousdpamam |, ousoRLmMBM {
NEE+ AEE+

XHFC-4SU

Figure 4

8 of 14



“ Cologne
Chip

XHFC-4SU

€ 40 € waus 9002 ‘50 1aquisoag ‘Aepsen . orq
TT ey ovduo auboo 9002 (0) | PV ezs
T 'A9Y pieog uoneneAs NSy-04HX omL

W) uopenfeA salds J4HX ]

9_ery
v Ery

920y
v ey

9_ICY:
v I0Y:

9_0CY:
v OCY:

perendodlou = ‘du

du
$10193UU0D Gy [BUIBIXD
%510 ofgX -
o ol S_ecy
o ol £y
X—gr{o ofpX
%710 ofgX -
%o o S zcH
o oS € erd
X070 o X
%0 o X —.
ST1° Ofsr G_Ird
3T°  OrTr € 1y
Xz ommXx
%o ofe—x _
51 o© S_0rd
31° O3 € ord
%510 ofFX
Mo o X
9NOD

‘pasn aq A|feuondo ued
S10]38ULI0D Sy [euRIXT

3

Spow pepLsal = pal
apow o = us.B
PO | N Ul 8deye|

Q
ﬁw 3poL paaLIsal = Usa B

apow fwliou = pal
‘9powW 3 U1 a%ejel|

a(ge|ere Buipse emod ou = Yo
Buipsey lemod woreyd 1oy sI0(02 9 £

Sz

\\\\\\\\ a
S_ery ,
9 ery t Sy
, xee -
| e o
, m X 9 erd +€d ot
| M M ol M € ery Q
I [ o= :
, ¢ w w v erd -ed
| e tem R
B | 8INOD LINOO
y_ECY .
€ eryd | £°0U aoepAUI BUI|
|
|
|
|
FE=—
| shrd IL
| 8 fm|Y
| M o7 9 ery
I T
g
| = oS Tar
| 4 1 9ﬁ
| z = X v ey
T~
| T S erd
~ | STNOD ¥INOO
y_2ry T
€ crd | Z°0U a0epa)Ul 8ul|
|
|
|
|
_ |
S_IrY T
9 TrY | Svry
| xee -
) o
| m X 9 10y +Td v
| o M ol M €1y
| e ot
T €
! e R -1d
, TH—X T 5Tw e
_ | CINOD TINOD "
y_ICY T
€ 1y | 70U adeMBIUI 8|
|
|
|
|
_ |
s_ory T
9 ory | Sy
| . EE -
o]
| m X 9 ord +0d erd
| . m ol M € ord Q
| 4N X 2
| o = 0d
| THX T 5o e
€a
_ I 6NOD 8NOO
y_0CY T
£ ory |

0°0U a0epaU) AUl

XHFC-4SU Evaluation Board schematic (page 3 of 3)

Figure 5

9 of 14

Evaluation Board

January 2016



XHFC-4SU

“ Cologne
Chip

Bill of Materials: XHFC Series Evaluation Kit
XHFC-4SU Evaluation Board Rev. 1
Revision: 1.2, generated on Tuesday, December 05, 2006 by Cologne Chip AG

(n.p. = not populated)
Resistors (14..16 pcs.)

Connectors (17..18 pcs.)

R1 M CONT1 Box header 2x25, an-
R2 330 gled
RS,R4,R5 2k2 CON2 BOX headel’ 2x10
R6.R7 470 CON3 STL1550-2-G35-H
R8.R9 0 n.p. CON4,CON?7,- Pin header 2x8
CON10,CON13,-
R10,R11,R12 0 CON16
R13,R14,R15,R16 33k CONS5 Pin header 1x4
Capacitors (12 pcs.) CONG6 Female header 2x17, n.p.
dual entry type
C1,C2 47p CONS8,CON11,- Pin header 1x8
C3,C5,C6,C7,C8,C9,C10,C11,C12 33n CON14,CON17
C4 47u CON9,CON12,- RJ45
CON15,CON18
Diodes (6 pcs.)
Oscillators (1 pc.)
D1 LED green
D2 LED red X1 24.576 MHz
D3,D4,D5,D6 Duo LED Total:
Integrated Circuits (ICs) (1 pc.) 14 x Resistors
U1 XHFC-4SU 12 x Capacitors
6 x Diodes
1 x Integrated Circuits (ICs)
17 x Connectors
1 x Oscillators
51 total
+3 not populated
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