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MNT ZZ9000 Quickstart Manual
Dear MNT Customer,

Thank you for purchasing the MNT ZZ9000 Graphics Coprocessor Card for
Commodore Amiga computers. This product was made possible by your support.

Package Contents

card containing ZZ90000S firmware
e MNT ZZ9000CX ECS/AGA Video Slot adapter
« Video Slot ribbon cable for connecting both cards —
e This manual

¢ MNT ZZ9000 Zorro card with steel mounting bracket and 128MB MicroSD E

Warranty

MNT Research covers the warranty to the extent required by law for the unmodified

product. ZZ9000 is based on a reconfigurable Xilinx ZYNQ Z-7020 FPGA that can be
updated by the user and reprogrammed to enable new functionality. Warranty does

not cover user supplied firmware or any modifications made to the card, nor does it

cover any damage by inserting it into a computer or other user supplied device. Use
at your own risk!

Declaration of Conformity C €

MNT ZZ9000 may only be operated in a closed steel enclosure.
MNT Research assures that the included product complies with the requirements of
the following applicable European Directives and DIN standards:

EMC Directive 2014/30/EU (EN 55032:2015/A11:2020, EN 55035:2017/A11:2020)
Low Voltage Directive 2014/35/EU (EN 62368-1:2014)
RoHS Directive 2011/65/EU (EN 63000:2018)

Running ARM Software

ZZ9000 has two 32-bit ARM Cortex-A9 processor cores that run at 666 MHz. The
system has access to 1 GB of DDR3 memory in total. A part of this memory is di-
rectly shared with the Amiga's chipset and 68000 familiy processor via the Zorro
Bus. The Amiga RTG screens also occupy the same memory space, so both ARM
and Amiga can draw pixels into graphics memory or read from it.

Normally, a mini operating system called ZZ90000S is running on ARM Core 1, and
ARM Core 2 is idle. ZZ90000S has the following functions:

Polls the Zorro bus in the FPGA fabric for events (writes, reads, or Amiga reset)
Receives and transmits Ethernet packages

Controls the DVI transmitter

Controls the USB port (not yet active, planned for a future software update)
Executes accelerated RTG drawing functions like fills and copies (scrolling)

You can run custom code on ARM Core 2 by loading it into a place in shared memory
and asking ZZ90000S to jump into the code. On the ZZ9000 website (https://
mntre.com/zz9000) you can download example progams and a simple SDK for
writing your own ARMvV7 applications, as well as the sources for ZZ90000S.

Updating FPGA Firmware and ZZ90000S

Development of ZZ9000 has taken almost two years, and it was our priority to get
the hardware into your hands as soon as possible while delivering a good feature set
to begin with. But ZZ9000 is highly extensible and open source. In addition to us de-
livering new features for the card, we believe that the hackers and makers among
you will come up with fantastic new software and ideas to run on ZZ9000.

The ZYNQ on ZZ9000 normally boots from the inserted MicroSD card. This card
needs to be MBR partitioned and FAT32 formatted. The system looks for a file called
BOOT.bin which contains the ZYNQ FSBL (first stage boot loader) that in turn loads
the FPGA image and ZZ90000S (in ELF format). To update the card, you simply have
to replace the BOOT.bin file with a new one.

ARM Address Amiga Address® Area

$0010_0000 N/A DDR3 Start, ZZ90000S Code

N/A $0000_0000 ZZ9000 ARM Registers

N/A $0000_1000 Z79000 FPGA Registers

N/A $0000_2000 Ethernet Buffers / Scratch Space
$0020_0000 $0001_0000 Framebuffer Memory Start

$005F_0000 $0040_0000 Zorro 2 Accessible Space End (4 MB)
$0300_0000 $02E1_0000™  ARM Application and General Purpose Shared

Space Start
Zorro 3 Accessible Space End (256 MB)
DDR3 End (1 GB)

$101F_0000 $1000_0000
$4010_0000 N/A

*Relative to card address **Currently unreachable on Zorro 2 machines,

update coming

Hardware Installation

1. Connect the Video Slot ribbon cable by inserting one end into the blue socket of
Z79000 and the other end into the blue socket of ZZ9000CX.

2.Insert ZZ9000 into any of the Zorro slots of your Amiga 2000/3000/4000.

3. Insert ZZ9000CX into the Video Slot of your Amiga. In Amiga 2000, the Video
Slot is on the right side of the power supply. In Amiga 3000, the Video Slot is located
next to the top Zorro slot on the daugtherboard. In Amiga 4000, the Video Slot is
located next to the bottom Zorro slot on the daughterboard. If you're unsure about
the orientation of the card, visit https://mntre.com/zz9000 for installation photos.

There are two distinct firmware (BOOT.bin) files for Zorro Il and Zorro Ill support.
Z79000 ships with the firmware that you selected when ordering. To change it, just
visit the ZZ9000 website, download a different firmware file and copy it to the
MicroSD card that is inserted in ZZ9000.

Software Installation
1. Install the RTG (ReTargetable Graphics) system. There are two options:

o Picasso96 on Aminet: http://aminet.net/package/driver/video/Picasso96

e The updated P96 2.x by Individual Computers (recommended). To purchase a
license, first register an account in their shop. After logging into the shop, P96 will
show up as a product. Further information: http://wiki.icomp.de/wiki/P96

When installing Picasso96/P96, select only the Altais card. The ZZ9000 Installer will
copy it to create its own Devs:Monitors/ZZ9000 driver file.

2. 779000 implements a SANA-II compatible network card that you can use with
TCP/IP stacks such as Miami or Roadshow. Make sure you have such a TCP/IP stack
installed before installing the network driver.

3. Double click “Install ZZ9000” from the ZZ9000 Install package available from our
website or on floppy disk from our online shop. The ZZ9000 Installer will guide you
through all steps necessary to set up the graphics and network functions.

4. After rebooting, you will be able to select high resolution 8/16/32 bit screen
modes using ZZ9000's display engine. Native Amiga chipset screen modes will be
automatically scan-doubled and flicker-

fixed via ZZ9000CX. Get Updates and Source Code at:

https://mntre.com/zz9000

Both Graphics and Ethernet drivers are in
a beta testing stage. Please regularly
check the ZZ9000 website for updated
drivers with improved performance.

Need Help?
Write to zz9000@mntre.com

Join our IRC channel #mnt-amiga on
irc.freenode.net
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filtered audio signals of the video slot for
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Your unique Ethernet MAC address is:
68:82:F2:00:01:09

MAC addresses for ZZ9000 are
sponsored by grandcentrix. Visit
https://grandcentrix.team

for exciting career opportunities.



oND 2001 6np +3V3 Ju1vceTaus 74vestass Y +3V3 Ju1vceTass +3V3 guivceraes | TV Open Collectors
S g L vas Ve vers Y o e . Yo ves ﬁ
96 ) [D1 DR VceB DR VceB DR VeeB gqiz DR VeeB [-23
an ) M /0E M /o€ " /0E ZYNBGny-—=
= »2 B1 »2 8L 2 B1 NETM)—+
a3 82 a3 82 a3 82 I
a 83 a4 83 a B3 T)-&
R30 % B4 A5 B4 s B4 D
10k o
A8 85 A8 85 6 B85 D
a7 86 a7 86 a7 86 -2
8 87 48 87 4 87 [
GND B8 GND B8 GND B8 11
5V GND_ GND GND_ GND GND_ GND —
UL 02 U6 F1 PWR_FLAG H
onD ‘SV,\N 3A T /F\
b1 - LEO Lsi
+3V3 45V 33 33 V3 5V sFs.0a == 549
74LVCBT245 74LVCBT245 T4LVCBT245 THLVCBT245 2200F T Toawr
TV v |22 oV v 2 Yoo vas fl el
DR veen |23 [DIRADDRY-2{ o vecd DIR OR  Veen 2 lom vees [23 hs
A /08 ZYAE /0t Mo /0E ZY/STAVEny-3 a1 /oe 2 D
¥ BL YA BL "2 B1 ZY/CFGQUT ) 42 81 (2L (7STAVED oND
a3 82 A1 C 82 ] 82 ZYNBRn ) 43 82 (200 7CFGOUTn
A 63 1 83 A 83 X8 a4 B3 (2
5 B4 Be 5 8 X2 us a4 185
A6 B5 BS A6 B5 x2 46 85 HIx
A7 B6 B6 A7 B6 x3 a7 86 10
a8 87 87 a8 87 x191 4o 87 5%
GND B8 B8 GND B8 111 6np B8 4%
o ow on oo oo E oo oo |2
us GND us 6D GND vt 6ND
45V +3V3 s
03 +
1 PWR_FLAG
C5 c7 c9 C1t C13 C15 C17 C19 C21 RB751v40,115 %
22
/INT6 G T J_ _L
/e 5o 1oF JLoF [tof JoF [LuF [loF JIoF JiuF Jouf R17 29 30 oo
/MTCRXRDY %x 0.1uF . 10;15 > 0-1uf 0-1uf 0826 123 - 31 32
/6 —x 10k 1 = 2 0.4uF 0.1uF
/cs 1 & g T TRCTS TRD3- -2 EGMHOJRNZ
12 +3V3 s R19 (RGMITO_TRP2} TRO3+ TRD2+ :HGMHO TRP1
/CFGINN (/CFGIND) RESET =
+12v 2050 10k RGMIIO0_TRNL)—>— TRD2~ TRCT2 |5
—5v —8 x c2 <3 c10 _[c12 _Jca4 _Jci6 _Jc1s8 _|c20 _[c22 SWDCLK /TCKe2- 5 TRCTA TRD4+ 20 RGMII0_TRP3
4oy 6 5VIN SWDIO,/TMSH2 RGMIIO_TRN3 TRD4— TRDL- R+6RGMITO_TRNG
ZORRO oV T4 1uF  [toF  [toF [toF JioF JtoF [toF [tuF JoF [4eF [tuF JTAG_SWD_10 & 'S0 100 RGMITO_TRPO g TRD1+ TRCT1 3
CON-721 N0 2 & S P2 & 2 NG ode 2| LDt our LEDLIN A 5y
3 i LED2_OUT LED2_IN [26——> (53
PWR_FLAG Se +1v8 u20 19 |1g 2ol20 R T
GND g2 R16 0 74LVC2607 220
/rcs 21 ER Eioﬂk Srvee
/BELR — =X J747 1 65 GND GND
DOE AGA Colors GNOND oD RGMITO_LED_LINK)H 14 1v
SenseZ3
3 4
o +5V +5V +5V (RGMIIO_LED_ACT)=2{ 24 2y
GND 74LVCBT248 +3V3 u1vceT248 +3V3 7u1vcaT245 5
oD Veek Vert ek Vet Vek Vet ﬁ [
D4 DR Vceh DR VeeB OR Ve (B3
D3 a1 /0E a1 /0E - GND
D2 A2 B1 A2 B1
01 " 62 » 82
00 % 8 " S
GND 5 Be 5 a6 +LV8+3V3
01 a6 55 "% 85 A
012 a7 8 ” 86 |
013 » 87 e 87 oy or +3v3 N 21 H
D14 wo e T - $ $ - TPD3S014 SJPWR_FLAG
D15 GND  GND GND  GND +ive o 5
IN
GND Us ug o o R25 L7 DDuI L css
A23
A22 1 r2ul] 4.7k iﬂ-qu ey 2 p2le Eiom
1 .7k R20 ©
/HLT = m
s 3 GND B J7GND GND
1
/Ds0 (ZY12C0_5CL 4 2C0_5cD) =4 B
GND {ZY_I2C0_SDA 5 T2C0_SDAY |  (USBD— ¢ S
AL7 & I USB_D+ USBA-87520-0010BLF
AL6 P4 TP5 7] 7 %%‘_m
e OTISCLOTIs0A 2] 5 &
AL4 2 G
A3 z
GND o
Fc2 GND =
FeL U9
rco TXS0L08EPW
:; +1V8+3V3
GND
A6 R1 cs6
1
A5 10k (USB_ID ST | 0.4uF
/INT2 - t | useio
v R8 11
/C\NHJJSZS( o o Sm N V3 pwe_riag  Micro_SD_Card Det_Hirose DM3AT
3% s 3
GND 13 o
scFeoutn 44 J e PR Ls
/S%;z Riz (Po—o0 (SDI00_CMDY3| A2 g2 18 | 2
1y 0 PG == 4 n7 3
5 SV_IN - (S 1)HA3 B3
+5V - TP1 =" 6 4
oo —E—pano e o—¢—(PS_WARMRESET INn $SDIO0_D2) A4 Bap 5
eND L OND FreePins cas (SDIO0_] 3)7A5 85 [ -
2 S R15 D2 < _D4)-A6 B6 GND
g BN} - 330 LED_Small {SDI00_CDf{a7 873 I
E) FPGATNIT_DONE a8 Bl v .
011) < 2 swA
09y ~ R13 i} swe
00) GND 0 GND bS] rm
C—<FPGA_WARMRESETn GND 7
TXS0108EPW GND
7
(SDI00WPy—0
GD GND SDIOO_WP T.SDWP
= Bank 501 (1.8V!) Bank 35
= [ === il Bl
(SRGB20}% RGB20 g I I I s o4 2
(SRGB22|- RGB22 SRGBIBI:- RGB16 SRGBL7}Z- RGBL7 =G 1 e e
{SRGBI2|5- reB12 SAUDFLILS- LINELF SAUDFLIRI- LINERT =2z 2 2
(SRGBILE reB14 SC28D}2- 28D > +5v << @ 2
(SRGBGR2 RGBS L ARED & 45y I
=312 ono onp =L DGND 340 Loy S oy
4 1 12 s =R I~
L4 TBASE 2L AGREEN GND DGND TINIT SIEER | A~~~
46 ppgur onD 2 peND /CSYNC - | BRI
8 5 6 Slelzl| | FIS19
48 pausy 45 ABLUE 8 /xcLen Slelzl| | [2lefalclalala)
= 322 spack onp <L N 548 gursT  VS2 +1ve SREE | elelelelelele <]
2 22 beno %2 scu 20 peNp A4Q00—SVC o == i~ =
324 pPDL onp H2L DeND 2 /HSYNC g +
ﬁ PPD3 y5q (SRGBALP3 RGBY4 ;’ DGND =
PPD5 _ (SRGB7F2 RGB7 /NSYNC = et R R is e P B s B |
330 ppp7 A4000-EVC (SRGBIGRL RGB1S 8 BLANK - SRS R R B R Sje E &
. 6ND 32 beND {SRGB23ES ReB23 580 /pIXELSW 2 T9INeg8iee i
SAUDRAWLES RAWLF >34 AGND L sy onD <H32 DGND - Aiaheieiehel ek = .
SAUDRAWRFZ RAWRT SAUDGNDFS AGND %3 /xcik L /ey S nenEgsenn R> o
35 45y 35 psTROBE = HOHESESSS 5
o FEEEEEEEE I
j EEEEEEEEE! d
44
_anp <EHE D6ND g
3V3
RGBT z—: RGB19 * z
INESEE) z
SRGBILE RGBY 5
=S
RGBIL1PY RGB1L o |>|>|i|i|i|i|i
SRGB1P< RGBL v P S R e |
(SRGB3F- RGB3
|
o a1 e, e o o o s, e
J9 3 sE FE S ER A - s e 3t 3
SlotiDC_OUT \ +3V3 2 ©
L ______ a
Bank 35 5
ES 2
5 SAUDFLTL 8
%(5 5 = GND
{Z{5RGB16) Bank 13 fal 2
Bgasn R - = . 2 SR e AP ‘ ERa = pe PN 34
123 7 ! ! B NkE
DS 5 1o L GND R K [+3v3
1l SAUDFLTR] 11 i [AUDFLTR o 5l PG PN
L2(SRGBY ] S o el EA R
ﬁ CRCB1 (VB2 =lslele %EDQEE S g
B8 AUDGND oz [ S| HE S &
SRGED 32 15 [205R0B19] 432 3 o, o4 6, 2, o SIS | eno o, &K J > *
S 2¢ 2¢ 2 2 2
34 33 16 5 GND GND 474 33 1749 GND 3 3 3 z z z
SRGBOY4 3¢ 17 1(SRGE20) 34 17 LIVRE) o
o of o of +| o S| o ¥ev| of ool 0| o [ o
EEEEEEEERREEEEEEEEEEEEEEEEEEEEERRREEEERREREEEEEEE R EEREEEEERREEEE EEE R I
IR ANREEARNR R30S 883C088 850 B 83 8RR eARNRE8EUBRRIBRISTIICRRAARERANRE IR i 5
ERLEL R EEREER R R PRIANA NN Sm S
P O M O A M O M 0 S5 3
MMM ANNANNAd A SO0 00o o~ SO AONUNAON NN AWM SO~ NN @
33 782 ovecss pejujapuiaiapaiafas i b hele R R BB YYRERBARRARRAS 0 dornnm |
Ferrite_Bead_Small PWR_FLAG AvegL2 Ferrite_Bead_Small PWR_FLAG h ENEFERNERSEREEEEREEEEREE P P P o ) e e = e i
2 ﬂz’lmﬂz’l’“ﬁi“:iﬂjiigggsgmmm IR s R o e o o e e o e o e I I B Y
. £
=L C35 L C38 Ca1 X Rady 137 1 Cuo =
T 2208 T iF T oaf T Zo =100k TToAuF T 0duF ] sl e e 24 2
45V " KA 5 5 s s s s z
<~ 00 | CREEER| | Ar=ra 9
AP2112K~1.2 oD N O] | 1zlLRERE] | ||2lel
CEE| | IBEEEE! |12l
1IN vouTlS dalEEE S o|z|=
= e NS ] <[>[>
csb-2len JEEHSSSERSIRIESS
1oF 2 FB1 MY SENS HEIE )
SIS SN =
j’? Ferrite_Bead_Small PWRFLAG  CVCf12 o) +3V3 MM RM
Bank Voltages: = e ~
X3 36 39 ca2 [ 36 cus i © | aND
GND GND T~ 10uF T 04uF 777 0.4uF TTm 04uF 7T 0.4uF T 0.4uF T 04wF 500: 3.3V | ! ! o o =)
s 0,13, 34, 35: 3.3V —--------------- B | z < z< z<¢
oo Bank 13 !
e 501: 1.8V ! ! 3V ;
TP_CECA ! !
o _____ i
Bank 34
WCEL2
+ 1 [+
MERNIN
| R
T JIg9 g A | Nostuff?
lovee33 (I2COSCMTCSCL 4 o | + 2 g < I s
A (2C0SDAyZ cstA 3 O R S B S d Saemo I —— I 82
ovegL2 Sovee = g T T 2 > 8 O+ PTX0+ AvCRL2 ! | 2
4 Tx0- BLTX0—Y GND | {2
Aveet2 égg I
\CVCL1.2
e+ ERXCHIOR R2 uLe W +3v3
= 5.1k CM2020-00TR !
10GND - 3 | o
EXT_SWING (28 — sv_suppLY L "
RSVDL P2 Ty suppLY |2 )y L c27
T 125 0.1uF
o HPD P4 & 7D v R3 | o1 F-Vr
& cveet2 B3 o GND 47k $ v
s INT P4STTINT) © s oD sv_our |38 GND
RESET# PL(SIT_RESETD] &3 THOS_CK+ eso_srp |3 GND
CEC_D B0 GND THDS.CK. Lcau
- 3 < = 0.4uF
0SCLEADSEL) CVRA2 cycey 5 ooc_cuing—Z—{(BEED) g
osoa (8{HSDA [ oveess HDS_DO+ 00C_CLK_our<-22 T
cveet2 f7 5 TMDS_DO- GND
lovee (48 ooc_oarn (18— (FSDA P10 12
" =7 21 R2L [ R22 13 HDMLA
» sck THOSD1+ 0DC_DAT_OUT TP_cece 13cec
§< ws B NDS 01 4.7k L 4.7k O—‘—
g CGND :; HOTPLUG_DET_IN % T 12 scL
= cvee12 HOSDZ+ HOTPLUG_DET_OUT SDA
sno [k MOS_02-
o so1 Pk ceRENDTEN (165 A4 oty
s 502 Pk CE_REMOTE_OUT [23-5¢ 191ipp
s mLcLk P& fgk
53V mod sD3 i& a2 §g Sz https://mntre.com,/zz9000
-2V mode spoIF P& EERE 2222 e Originally Created 2018-04—-06
vsyne B2 2858 2895 GND REEEEE .
nevne B 84888 284y +3V3 Licensed under GNU GPLv3+
B3 SEEEE EEEES Copyright 2019 MNT Research GmbH, Fehlerstr. 8, 12161 Berlin, DE
& DE GND
4| m| o = T Q& A AR Sheet: /
U15 ) ~ File: amiga—zz9000.sch
Sil9022A cne T
i ; 3 T Title: MNT ZZ9000
= = =& = Size: A2 [ Date: 2019-08-04 [ Rev: R-1
e KiCad ED.A. kicad 5.1.2+dfsgi-1 8173




