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How can we improve the AMC — RTM compatibility ?

> Most of the existing AMC and RTM boards are not compatible :

AMCs: RTMs:
Zone 3 Signal Types

Mainly analog signal transmission

Analog Signals:

= SIS8300_V2, SIS8300L (Struck) W = DRTM-DWC10 (DESY MSK)
= AMCS20 (Vadatech) (bi-directional, single, differential ended) " DRTM-DWC8VM2 (DESY MSK)
= DAMC-DS800 (DESY MSK) Low-iitter clocks = DRTM-DS800 (DESY MSK)
= SISxxxx 2Gsps (Struck) High speed links = BPM (DESY MDI)
Special signals: " SIS8900 (Struck)
(Interlock, Reset, ps-stable Timing ) = SISxxxx 2Gsps (Struck)
Digital signal transmission
- DAMC-TC5, DRTM-TC7 (DESY MSK) % - DRTM-VM2 (DESY MSK)
= DAMC-EMC25 (DESY MSK) (bi-directional, single, differential ended) - DRTM-AD104 (DESY MSK)
Low-jitter clocks
= DAMC2 (DESY FEB) M = MPS (DESY M|N)
High speed links
u TAMC 632 (TEWS) M [ DRTM-PZT4 (DESY MSK)

Special signals:

(Interlock, Reset, ps-stable Timing)

> ...and approx. 10 new boards are in the HVF design pipeline .. .
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Examples of incompatible AMCs and RTMs

uTC, uFMC25 (before classification) : DAMC2:
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Proposal: Introduce Classes

> Recommendation — no standardization to be open for future signal types

> Class Al.1 mainly for analog signal transmission over Zone 3
> Class D1.x for digital signal transmission over Zone 3

> Requires - AMC FPGA module based,
- 2 ADF 30 pair (Mid-size) connectors
- Class Al.x and D1.x needs not to be compatible

= Supports - LVDS, LVCMOS, OC, CML, analog differential
- Digital signals (single-, diff.-ended, bi-directional)

- Analog signals o W

- High-speed links £ 1 X ™

. . s o} At v E

- non-FPGA low-jitter clock signals g2 ¢ AL Y .-
o o

LVPECL  LVPECL CML CML

- non-FPGA signals with fixed direction
= pS'Stable tlmlng On RTMS Dif:;::entialzlf;l'ech:::)gy -

Figure 4-8. Differential Technologies
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Class Al.1 (Analog signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

Class A1.1/ Zone a b c d e f
MTCA.4 management 30 ;
Standard Gbit-Link 3 SFP-CLK+ SFP-CLK- SFP-RX+ SFP-RX- SFP-TX+ SFP-TX-
U ; 4 D3+ D3- D4+ D4- D5+ D5-
ser-conflguratlon 5 DE+ D6- 07+
Digital fixed /O 6 A TCLK AMC TC |
Shielding 7
Digital clock inputs g
Shielding 10
J31 1 CHI_PA+ CHI_TF+
2 CH8_TF+ CH8_TF- CHE_PA+ CHB_PA-
3 CH7_PA+ CH7_PA- CH7_TF+ CH7_TF-
4 CHB_TF+ CHE_TF- CHE_PA+ CHE_PA-
Analog sianals 5 CH5_PA+ CH5_PA- CH5_TF+ CH5_TF-
6 CH4_TF+ CH4_TF- CH4_PA+ CH4_PA.
7 CH3_PA+ CH3_PA- CH3_TF+
8 CH2_TF+ CH2_TF- CH2_PA+
9 CH1_PA+ CH1_TF+
10 CHO TF+ CHO PA+
= MTCA.4 management = 6 LVDS inputs for low-jitter clock signals
= 10 analog AC-coupled differential inputs = 6 LVDS inputs / outputs
= 10 analog DC-coupled differential inputs = 3 LDVS outputs
= 5 analog DC-coupled differential outputs = Dual high-speed link support
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Class Al.1 (Analog signal transmission)

= Zone 3 Electrical Specification (AMC side, Rev.A.2.):

Class A1.1/ Zone

MTCA.4 management 30 ;
Standard Gbit-Link 3 LVDS-I LVDS - |
User-configuration 4 LYDS/LVCMOS/ OC - IfO LYDS / LVCMOS / OC - /O L - -
5 LVDS/LVCMOS/OC - IfO LVDS / LWVCMOS / OC - I/0 LVDS / LVCMOS f OC - IO LVDS /LVCMOS /OC - /0  LVDS /LVCMOS / OC - I¥O  LVDS / LVCMOS / OC - /O

Digital fixed /O
Shielding

Digital clock inputs

Shielding
J31 1 Differential 0 - 1% /|, 1000 Differential 0 - #1% /1, 100a
2 Differential O - 1% /1, 1000 Differential 0 - #1V/ /1, 100a
3 Differential 0 - #1% /|, 1000 Differential 0 - #1V /1, 1000
4 Differential 0 - #1% /|, 1000 Differential 0 - #1% /1, 1000
An : 5 Differential 0 - +1V /1, 1000 Differential 0 - #1% /1, 1000
alog signals ; . : -
6 Differential 0 - +1% /1, 1000 Differential 0 - #1% /1, 100a
T Differential 0 - +1V /|, 1000 Differential 0 - #1V /1, 100Q
8 Differential 0 - #1V /|, 1000 Differential 0 - #1V/ /1, 1000
9 Differential 0 - #1% /|, 1000 Differential 0 - #1V /1, 1000
10 Differential 0 - 1V /|, 10002 Differential 0 - #1V /1, 1000
= Logic levels : LVDS, LVCMOS, OC, CML, *= CW signals (TBD)
= Signal direction - L“=input (RTM to AMC) ,,O“=output (AMC to RTM)
= Fixed output direction : DACx outputs, AMC_TCLK, OUT1, OUT2, SFP
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Class Al.1 (Analog signal transmission)

= Zone 3 Quiescent condition (AMC side, Rev.A.2.):

Class A1.1/ Zone

a b [ d e f

MTCA.4 management J30 ;
Standard Gbit-Link 3 ldle state, RTM AC-coupled Idle state, RThM AC-coupled Idle state, AMC AC-coupled Idle state, AMC AC-coupled
User-configuration 4 Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA
5 Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA
Digital fixed /O 6 Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer
Shielding 7
Digital clock inputs :
Shielding 10
J31 1 DAC quiescent condition DAC quiescent condition
2
3 DAC quiescent condition DAC quiescent condition
4
Analog signals : DAC iuiescent condition DAC iuiescent condition
7 DAC qguiescent condition DAC guiescent condition
8
9 DAC quiescent condition DAC guiescent condition
10 _
= |dle-state, AC-coupled . Idle-stated by FPGA, AC-coupled transceivers on AMC and RTM
= Disabling via FPGA : Tri-stated initiated by MMC
= Disbaling via buffer : Disabling via buffer controlled by MMC
= DACXx quiesence : Output to zero current or voltage, power down mode
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Class D1.0 (Digital signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

Class D1.0 / Zone a b c d
3 P30_I0+/CC —Fea-re—y-ee—ﬁvaa-le+—> PN P3G+ B Tl
4 P3I0+/CC " RAGICC P30_I0+ P30_10- P30_I0+ P30_10-
5 P30 0+ P30_I0- P30_I0+ P30_10- P30 [0+ P30_I0-
User -configuaton 6 P30_I0+ P30_I0- P30_I0+ P30_10- P30 10+ P30_I0-
7 P30_I0+/CC P30_I0+/ CC P30_I0+ P30_I0- P30_I0+ P30_I0-
8 P30I0+/CC P30_I0+/CC P30_I0+ P30_10- P30 [0+ P30_I0-
9 P30_I0+ P30_I0- P30_I0+ P30_I0- P30_I0+ P30_I0-
10 P30 0+ P30 10- P30 10+ P30 I0- P30 10+ P30 10-
.
31 1 P31_I0+/CC P31_10-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
2 P31_I0+/CC P31_10-/CC P31_I0+ P31_I0- P31 IO+ P31_10-
3 P31 10+ P31 10- P31 10+ P31_10- P31 10+ P31_10-
4 P31_I0+ P31 I0- P31 10+ P31_10- P31 10+ P31 I0-
User -configuration 5 P31_10+/CC P31.10-/CC P31_I0+ P31_10- P31 10+ P31 I0-
6 P31_10+/CC P31_I0-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
7 P31_10+ P31_l0- P31_I0+ P31_I0- P31_I0+ P31_l0-
8 P31_10+ P31_I0- P31_I0+ P31_10- P31 10+ P31_I0-
9 P31_10+/CC P31_I0-/CC P31_I0+ P31_10- P31_I0+ P31_I0-
10 P31 0+/CC P31 10-/CC P31 10+ P31 10- P31 10+ P31 10-
D1.0 Subclass: = MTCA.4 management (+) High compatibility, also to existing boards

= 54 LVDS inputs / outputs
(-) No High-speed link support
(-) No support of low-jitter clocks
(-) No support of non-FPGA output signals
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Class D1.1 (Digital signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

Class D1.1/ Zone a b c d e f
MTCA.4 management 0 ;
Digital clocks fixed O 3 Iy . Al
5 P30_I0+ P20.10 POIOE > P30 ban 104
6 PO+ R e Peodor > P30I0- P30_I0+ P30_I0-
Usst -confizcrstion 7 P30_I0+/CC P30_I0+/ CC P30_I0+ P30_10- P30_I0+ P30_I0-
I 8 P30_I0+/CC P30_10+/CC P30 10+ P30_(0- P30 [0+ P30_I0-
9 P30_I0+ P30_I0- P30_I0+ P30_10- P30_I0+ P30_I0-
10 P30 10+ P30 I0- P30 10+ P30 10- P30 10+ P30 I0-
J31 1 P31_I0+/CC P31_10-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
2 P31_I0+/CC P31_I0-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
3 P31_I0+ P31_I0- P31_I0+ P31_I0- P31_I0+ P31_l0-
Use Configuaraion 4 P31_I0+ P31_I0- P31_I0+ P31_10- P31_I0+ P31_I0-
5 P31_10+/CC P31_10-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
6 P31_l0+/CC P31_10-/CC P31_I0+ P31_10- P31_I0+ P31_I0-
7 P31_I0+ P31_I0- P31_I0+ P31_10- P31_I0+ P31_I0-
8 P31_I0+ P31_I0- P31_I0+ P31_I0- P31_10+ P31_I0-
. 9 GTPO-1_CLK IN+ G GTP1_RX+ GTP1_RX- GTP1_TH+ GTP1_TX-
Stk 10 GTPO R+ GTPO R GTPO Tt GTPO T

D1.1 Subclass: = MTCA.4 management ( ) Moderate compatibility
= 42 LVDS inputs / outputs
= 2 High-speed links (+) High-speed link support
= 2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks
= 4 LVDS outputs (+) Support of non-FPGA output signals
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Class D1.2 (Digital signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

Class D1.2 / Zone a b c d e f
MTCA.4 management 0 ;
Digital clocks fixed 10 3 - s
5 P30_I0+ Pa0I0 s T S—" 0} P30 — P3O
6 PO+ PN PRI+ >  P3I0- P30_I0+ P30_I0-
Uhararraaton 7 P30_(0+/CC P30_I0+/CC P30_I0+ P30_[0- P30_(0+ P30_I0-
I 8 P30_I0+/CC P30_10+/CC P30 10+ P30_(0- P30 [0+ P30_I0-
9 P00+ P30 |0- PI0_I0+ P30_[0- P30_(0+ P30_I0-
10 P30 [0+ P30 10- P30 0+ P30_(0- P30 [0+ P30 (0-
J31 1 P3I0+/CC P31_I0-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
2 P31_I0+/CC P31_10-/CC P31 [0+ P31_I0- P31_I0+ P31_0-
o ot 3 P30+ P31_10- P31_I0+ P31_10- P31_I0+ P31_I0-
g 1 P30+ P31_10- P31_I0+ P31_10- P31_10+ P31_10-
5 P31_I0+/CC P31_I0- /CC P31_I0+ P31_10- P31_I0+ P31_10-
6 P31_I0+/CC P31_I0- 1 CC P31_I0+ P31_I0- P31_I0+ P31_I0-
7 P30+ P31_10- GTP3_Ri+ GTP3_RX- GTP3_TX+ GTP3_T
. 8 F3 P31_I0- GTP2_Ri+ GTP2_RX- GTPL_ T+ GTPLTX-
SamaichibL ks 9.6 i [ GTP1_R% GTPI T GTPI T¢
10 GTPD R¥+ GTPO R GTPO T+ GTPO T

D1.2 Subclass: = MTCA.4 management ( ) Moderate compatibility
= 38 LVDS inputs / outputs
= 4 High-speed links (+) High-speed link support
= 2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks
= 4 LVDS outputs (+) Support of non-FPGA output signals
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Class D1.3 (Digital signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

Class D1.3 / Zone a b c d e f
MTCA.4 management 0 ;
Digital clocks fixed 10 3 - s
5 P30_I0+ P00 PO+ P3O0 D310+ - TH
6 PIO+ LG Paoor > P30_0- P30_0+ P30_I0-
e r e 7 P30_I0+/CC P30_10+/CC P30_I0+ P30_I0- P30_0+ P30_I0-
I 8 P30_I0+/CC P30_10+/CC P30 10+ P30_(0- P30 [0+ P30_I0-
9 P30_I0+ P30_I0- P30_I0+ P30_l0- P30_0+ P30_I0-
10 P30 10+ P30 I0- P30 10+ P30 10- P30 [0+ P30_10-
|31 1 P31Io+/CC P31_10-/CC P31_I0+ P31_I0- P31_I0+ P31_I0-
DL 2 P31 [0+/CC P31 10-/CC P31 lo+ P31 I0- P31 [0+ P31 I0-
3 P31_I0+ P31_I0- GTP7_R+ GTP7_RX- GTP7_Tx+ GTP7_TX-
4 P3 P3I_IO- GTPE_RX+ GTPE_RX- GTPE_TH+ GTPE_T-
5 1 GTPA7 CLKIN-  GTPS_RX+ GTP5_RX- GTPS_TH+ GTP5_TX-
- 6 GTP4_RX+ GTP4_RX- GTP4_TH+ GTP4_T-
UL 7 GTP3 R+ GTP3 R GTP3 T+ GTP3 T
8 _ GTP2_Rx+ GTP2_R¢- GTP2_ T+ GTP2_TX-
9 G N- | GTP1_RX+ GTP1_RX- GTP1 T+ GTP1_T%
10 GTPD R+ GTPO RX- GTPD Ti+ GTPO TX-
D1.3 Subclass: = MTCA.4 management ( ) Moderate compatibility
= 28 LVDS inputs / outputs
= 8 High-speed links (+) High-speed link support
= 2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks
= 4 LVDS outputs (+) Support of non-FPGA output signals
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Class D1.4 (Digital signal transmission)

= Zone 3 Pin Assignment (AMC side, Rev.A.2.):

d e f

Class D1.4 / Zone

MTCA.4 management 0

Digital clocks fixed /O

Standard Gbit-Links

J31

Standard Gbit-Links

D1.4 Subclass :

ﬁ HELMHOLTZ
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GTP15_RX+
GTP14_RX+
| GTP13_R+
GTP12_RX+
GTP11_RX+
GTPI0 RX+

GTP9 R+
GTP8_RX+
GTP7 R+
GTPE_RX+
GTP5_Ri+
GTP4_RX+
GTP3_Ri+
GTP2_Ri+
GTP1 R+
GTPO R+

= MTCA.4 management
= 16 LVDS inputs / outputs

8 High-speed links
2 LVDS signals for low-jitter clocks
4 LVDS outputs

GTPI5_T¢

GTP15_R¥- GTP15_TH+

GTP14_R¥- GTP14_TH+ GTP14_TH-
GTP13_R¥- GTP13_TX+ GTP13_T¥-
GTP12_R¥- GTP12 T+ GTP12_T¥-
GTPI1_RX GTPI1_TX+ GTPI_T%
GTPI0 R¥- GTPI0 T+ GTPI0 T¥-
GTPY_RY- GTPY_TH+ GTP9_T¢-
GTPS_RY- GTP8_TH+ GTP_T¢:
GTP7_RY- GTP7 T+ GTP7_T¢-
GTPE_RY- GTPE_TH+ GTPE_T¢:
GTPS_RY- GTPS_TH+ GTPS_T¢:
GTP4_RY- GTP4_TX+ GTPA_TX:
GTP3_RY- GTP3_TX+ GTP3_T¢:
GTP2_RX GTP2 T+ GTP2_T¢:
GTP1_RY- GTP1 TH+ GTP1_T¢:

GTPO_RX- GTPO_TX+ GTPO TX-

( ) Moderate compatibility

(+) High-speed link support
(+) Support of low-jitter clocks
(+) Support of non-FPGA output signals
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Zone 3 Grounding and Signal Isolation

.. : : /
> Class Al.1: Grouding is essential ! :
Zone3| | Zone3
male I female
| R
L‘*‘ru‘rru‘rrrrﬂ l !\ uuuuuuuu I
. : . RTM ! AMC
= Improves signal isolation .
==
1 =
I L mil
= Improves signal isolation —
—= 4
—
I - mi
= |mproves signal isolation and robustness P -
to EMI currents crossing Zone 3 ¢ ( ] ) ¢
A LT} m
;omact resistance IE(; 60512 < 50 mQ (Signal)
test 2a < 15 mQ (Shield)

> Class D1.x: To achieve a high compatibility
= Unused AMC FPGA pins should be not connected (NC) on the RTM side
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Todo List . ..

> D1.x: - Subclasses cross compatibility has to checked
- Remove D1.1 ? , Change filling sequence in D1.0 ?

= Al.1: Grounding for not used AMC functions to improve GND-GND, e.g.
- DACx -> voltage outputs allowed ?
- AC, DC-inputs, mixed mode -> power down, zero output, (isolation) or functional comparison
- RTM_CLKx -> power down, disabling or functional comparison
RTM disable options have to be investigated.

> Class comparison or simplified E-keying implementation
> Other classes, X2Timer, CPU, MCH, eRTMs . . .
> Misusage of digital ADF in A1.1: -> ,Analog“ ADF connector for A1.1.

> Al.1 except minor things is in a pretty good state

= Continue process with a working group of experts (ASAP) . ..

Thanks for your attention!
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MTCA.4 Standard: Zone 3 Connector

‘Table 2-5: J30/RP30 Pin Assignments

MTCA.4 uses ADF connector: > ot | 1| o [ onar | # [ & | w0 |0 | c|oms| s | a
+ ADF 20 Pair (M|d-S|Ze) 10 | Guowto | wio | ote | Ghorte | £10 | 10 | anooto | oo [ c1o | onosto [ Bie | a0

GNDHE | HO | G? | GNDFD L E9 GNDDY ) C9 | GNDBY L] A

GNDHE He cs GNoFe F8 E8 aNoDs 03 cs GND88 a8 Az

+ ADF 30 Pair (Mid-size)
+ ADF 40 Pair (Full-size)

GNDHT | HT | G7 | GNDFT Fr ET ot C7 | onpeT L1 AT

GNDF6 F6 E6 0§ C6 | GNDBG BS

GNDFS | F5 | ES

= oo o > MTCA.4 Management

GNDF3 | F3 | E3 D3 | C3 | GNOB3 B3

GNDF2 | TS | Tl SCL | MP | CNDB2 | PWRD2 | PWRA2

ONDHI | M1 | o1 | onorr | Yoo | oK SDA | PSH | ONDB1 | PWREBT | PWRAY
: 20 Pair ADF Connector ¢
30 Pair ADF Connector
40 Palr ADF Connactor a b c d ° f

Table 2-6: J31/RP31 Pin Assignments

Col> | o | | 6 | onar [ £ | & |Gnao | o | c | onas | B | A
Row! S — S B
10 GNDH10 | Hi0 | G10 | GNDF10 | F1@ | E10 | GNDD10 | D10 | C10 | GNDB1D | B10 | A1D
9 GNDHY Hy Ga GNDF9 F9 ES GNDOY | D9 | C9 | GNDBS | BY | A9 Local Vaiiages [ [
e
8 GNDHB HS a8 GNDF8 ] EB ‘GNDOS b8 cs GNDBS 88 A8 - Cgﬁw‘::‘#nr PowerGood
7 GNDHT | W7 | @7 | GNOFZ | F7 | E7 | GNDOT | DT | €T | GNDBT | BF | AT
6 GNDHE HE a8 ONOFE Fé E6 GNDD6 | D6 | C6 | GNDBG | B6 | AS % o
2
5 GNDHS HS cs GNDFS F§ ES GNDOS o5 cs CNDBS B85 AS ﬂ ° "
4 GNOH4 H4 c4 GNDF4 F4 E4 GNDD4 | D4 | C4 | ONDB4 B: | M I Hanga \
3 GNDH} H3 (3] GNDF3 F3 E3 GNDO3 | D3 | C3 | GNDB3 B8} | A3 ' W
EEPROM L coserr
2 ONDH2 H2 [-*] GNDF2 F2 E2 GNDDZ D2 c2 GNDB2 a2 A2
L3 enablay
1 GHDH1 H1 (-] GNDF1 Fi E1 GNDDY o1 c GNDBY L1} Al a | Sl:'l!“gf
PYA 12V 3
20 Pair ADF Connector L FRALW)
; HRTM
30 Pair ADF Connector
40 Pair ADF Connector
Figure 3-1: Example AMC/uRTM Management Block Diagram

= MTCA.4 inventors assumed allways having complete AMC — RTM pairs.
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MTCA.4 : Electrical Protection during RTM Insertion

> Quiesce Actions:

MicroTCA®

179

PICMG® Specification MTCA.4
Revision 1.0

> RTM insertion process :

3.5.7 Quiesce Actions

Because the Zone 3 Interface is mostly user defined pins, the actions
needed to quiesce the Zone 3 Interface can vary greatly from one
design to another. In the simplest cases, there might not be any
action required. In other cases some or all of the user defined pins
may need {o be isolated, and in some cases, all or part of the Front
AMC might even need to be powered off under MMC control. The

specific actions needed are design specific and are beyond the scope
of this specification.

<

AMC (Power ON )

—2> - AMC isolation
- AMC power off

Only shortterm
ESD protection

A
1 e "k -
"’ 4 3000 1“:'/ -
o ——4—+
Vs L OUT. F < ] E E
. l ™ ouT- ““5 gt‘: i LiJ wun v & o0
_|/ { =3 ] I+ = = 5 werw (
AN ' ! 03 ]I‘ ] 16 :
3 | . 3 (K —tl T Y X <, 1
A o0 e ] e | e w33
\lf -¥; \:L/ R Y " i T T A
= = = = i = | :_—:'\m
Fig.2: (a) LVDS output stage (b) CML output stage (c) LVCMOS output stage v
40mA 50mA 200mA ° Fig.1 : Differential input stage

o
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