MrCART Batch 1 and 2 Update Instructions

32Mbit

o2 AAARARAKL

senannnn

VB On-Screen Menu
uSD 32Mbit flashcart
|o & albertoven

Wwww.mrcart.lnfo www.mrcartinfo
|t )

TS ERTTTIAT:

Figure 1: MrCART Virtual Boy Flashcart

Purpose

Virtual Boy MrCART flash carts from the original MrFlower run, RetroOnyx batch 1, and RetroOnyx batch
2 can be updated to fix ROM issues with 32Mbit files (Hyper Fighting) and save issues with games like 3D
Tetris and Bound High (High score patched version). Batch 3 does NOT need these fixes and already
includes them. In the Discord forums this is often referred to as the Hyper Fighting and 3D Tetris mods.

Equipment Needed

In order to perform the update yourself, you will need an STM32 programmer, soldering iron, solder,
some thin rework wire, exacto knife for a trace cut, and tools to open your MrCART case. If you have a
plastic MrCART case, you need the 3.8mm Nintendo security tool that can be found on Amazon. If you
have an aluminum case, you either need a small Phillips screwdriver or a 0.05” Allen wrench. | only list
links for the specialty tools below.

STM32 programmer needed: https://www.digikey.com/en/products/detail/stmicroelectronics/ST-LINK-
V2/2214535

Nintendo Security Screw (3.8mm): https://www.amazon.com/Screwdriver-Nintendo-Security-Gamebit-
Driver/s?k=Screwdriver+Nintendo+Security+Gamebit+Driver

0.05” Allen wrench: https://www.amazon.com/s?k=0.05+allen+wrench&ref=nb sb noss




You will also need a way to power up the MrCART through the normal VB cart connector. | use a
RetroOnyx VB programmer to do that. A cable consisting of jumper wires will also be needed to go from
the STM32 programmer to the 4 pin 0.1”male header on the MrCART PCB.

MrCART PCB Modification

The first step is to perfom the trace cut and jumper on the MrCART PCB. After opening up your MrCART,
look for the trace in the upper right of the microcontroller as shown in Figure 2. Figure 2 shows where
the trace cut is located and where to bridge it. You can cut a section out of the trace to be 100% sure it
is removed. Cut into the trace and flick the trace to the side with the blade edge. It will peel off the PCB.

Figure 2: MrCART Trace Cut and Bridge

1. Cut the wire coming from pin 23 of the microcontroller just before it enters the via.
2. Solder a jumper from via to via next to pin 25 of the microcontroller. See Figure 2.

After this hardware mod, you will need to update the cart firmware to version v28, which includes this
OE line update and a firmware fix for 32Mbit ROM files like Hyper Fighting.

Firmware Update Hardware Setup

To update the firmware, you will need to connect the STM32 programmer to the MrCART PCB while it is
powered through the VB cart connector. 5V needs to be coming into the cart connector to power up the
MrCART PCB. A RetroOnyx programmer is used for that purpose in Figure 3 below. Slight pressure on
the 0.1”male header into the MrCART PCB is enough to make contact during programming. Do not let it
dangle loose during programming.

Pictures of an STM32 programmer and a RetroOnyx VB cart programmer used to power up the MrCART
PCB are shown below. It isimportant to note the orientation of the header wires via their colors when
connecting to the MrCART PCB.
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Figure 3: RetroOnyx VB Cart Programmer, MrCART, and STM32 Programmer

| would advise to mimic the jumper wire colors shown in Figure 3 so that it matches this documentation.
Potential damage is possible if these wires are not connected properly. The programming pins on the
MrCART PCB are marked as shown in Table 1. The MrCART PCB has the pin names written on the PCB.

Table 1: MrCART Programming Header Pinout

MrCART Programming Pin  Cable Color

3.3V RED

Ground BROWN
DIO ORANGE
Clock YELLOW

The detailed view of the STM32 programmer pinout and its associated table with cable colors is shown
below in Figure 4 and Table 2.



20-PIN JTAG/SW Interface
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Figure 4: STM32 Programmer Pinout Details
Table 2 shows the pin numbers and color coding of the cabling used in this document.

Table 2: STM32 Programmer Pinout

STM32 Programming Pin | Pin# Cable Color

VCC 1 RED

GND 4 BROWN
SWDIO/TMS 7 ORANGE
SWCLK/TCLK 9 YELLOW

Firmware Update Software Steps

You will need to install the STM32 ST-Link Utility to run the STM32 programmer. It can be found here:
https://www.st.com/en/development-tools/stsw-link004.html

When it launches, you should see the menu as shown in Figure 5. Now we will load the firmware file
and program the MrCART PCB with the update.

B, STM32 ST-LINK Utility — O ®
File Edit View Target ST-LINK External Loader Help

SEFTLY

Memory display Device
Device ID
Address: | 0x08000000 Size: Data Width: | 32 bits
| v | size: | Revision 1D
- Flash size
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be\ﬂ'oe Memary

Figure 5: STM32 ST-LINK Utility Launch Panel



1. Select File > Open File and select the v28.bin file needed for this update.

B8, STM32 ST-LINK Utility

File Edit View Target S5T-LINK External Loader Help

Openfile.. CTRL+O

Save file as... CTRL+5 Device

Close File :l Data Width: E::::’irﬁD

Compare [v28.bin] with another file Flazh size

Exit

Address 0 4 E lc | asci

000000000 20020000 0800231D 08002220 08002235 #..-"..5"
000000010 08002230 08002245 08002240 00000000 e e ] e
0= 00000020 00000000 00000000 00000000 08002255 | ...oieiienns un.
0% 00000030 08002263 00000000 08002271 0800227F 5 onoo0: q"..0"
O 00000040 08002360 08002360 08002360 08002360 m#. . mE..m#, . m#..
Ox00000050 08002360 0800236D 08002360 0800236D m#. . m#F.m#..m#%..
O 0D0D00BD 03002360 03002360 03002360 03002360 m#,.m#..m#..m#,.
000000070 08002360 03002360 08002360 03002360 m#. . m#.m#, . m#..
000000080 08002360 0800236D 08002360 0800236D m#. .m#.m#..m#..
< >
03:35:45 : [v28.bin] opened successfully.
03:35:45 : [v28.hin] checksum : Ox00416A32

Figure 6: Open File

2. You should see something like Figure 7 below after selecting the v28.bin file and clicking Open.

B8, STM32 ST-LINK Utility - O *
File Edit View Target ST-LINK External Loader Help
ol 6L BT
L
Memory display Device
Device ID
Address: [ 0x08000000 | Size: | oxA448 Data Width: S
Flash size
Device Memary  File : w28.bin
[v28.bin], File size: 42056 Bytes
Address 0 |4 s I | asci A
(R 20020000 0800231D 08002220 08002235 #,,-"..5"
Ox 00000010 08002230 08002245 08002240 00000000 =" E".. M.
0x 00000020 00000000 00000000 00000000 08002255  |....civiiinns U,
Ox 00000030 08002263 00000000 08002271 0800227F GRSy q"..0"
Ox 00000040 08002360 08002360 08002360 0800236D m#.mZ,.m#¥..m¥..
Ox 00000050 08002360 08002360 08002360 08002360 m#,. . m#,.m#..m#..
Ox 00000060 08002360 08002360 08002360 0800236D m#.m#.,.m#¥..m¥..
Ox 00000070 08002360 08002360 08002360 08002360 m#.m#..m#. . m#..
Ox 00000080 08002360 08002360 08002360 08002360 m#. . m#.,.m#..m#.. v
<
03:35:45 : [w28.bin] opened successfully.
03:35:45 : [w28.bin] chedksum : 0x00416A32

Figure 7: v28 File is Loaded and Ready




3. Select Target = Program & Verify

B8, STM32 ST-LINK Utility

Then click the Start button while applying slight sideways pressure on the 0.1” male header pins.

File Edit View Target ST-LINK External Loader Help
I% H‘J . Connect
m
) Disconnect CTRL+D
Memary display Device
Address: | 0x080 Erase Chip CTRL+E & DEV?U.E D
Erase Bankl el
Flash size
Device Memory i Erase Bank2
[v28.bin], File size: ¢ Erace Sectors...
Address | ascll
— Program...
OxDD0000D0 . S T
] Program & Verify..  CTRL+P
Ox 00000010 S S IR
Dx0DD0DD2D Blank Check ur..
Dx00D0DD3D Memory Checksum et q"..0"..
D O0D0DDAD Compare device memory with [v28.bin] R R TR T
Ox 00000050 Option Bytes... CTRL+B mE.m#. . m#. . .m#..
OxDDD000G0 #.m#..m#. .mZ..
———————— MCU Core... m m m m
Ox 00000070 m#E..m#F..m#..m#.,
0x00DD00SD St Mote m#..m#.m#. .m#..
< Settings...
03:35:45 : [v28.hin] opened successfully.

3
03:35:45 : [v28.bin] chedcksum : 0x00416A32

Figure 8: Program & Verify
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Figure 9: Download Panel. Click Start to Program

STM32F405xxF407xx F415%x F417




When the programming is complete, you should see a message like below in Figure 10. You want to see
the purple “Programmed memory Checksum: XXXXX” message to confirm its done, as shown in Figure
10.

8, STM32 ST-LINK Utility — O X
File Edit View Target ST-LINK External Loader Help

[l ¥ ol [
Hd @& B
Memory display Device STM32F40 Sxx [FA0 T [F 41500 F 41 Tux

Device ID 0x413
Address: | 0x08000000 Size: 0xA448 Data Width: | 32 bits
| v| | | RevisionID  Rev'Y

Flash size 1MBytes

Device Memory (@ 0x08000000 @ File : w28.hin DLiveUpdate
Target mef‘i‘l.ory, Address range: [0x08000000 0x0300A443]
Address 0 4 s |c | asci ~
0x 02000000 20020000 08002310 08002220 08002235 PR e B
008000010 08002230 08002245 08002240 00000000 e B Wl me e
008000020 00000000 0000000 00000000 08002255  |.....eunene u"..
D 08000030 08002263 00000000 08002271 0800227F K q"..01"..
0x 08000040 08002360 08002360 08002360 02002360 m#.,.mF,..m#%..m#¥.,
008000050 08002360 08002360 08002360 08002360 m#..mE..m#..m#¥..
008000060 08002360 08002360 08002360 0800236D m#..mEF..m#..m#¥..
D 08000070 08002360 08002360 0800236D 02002360 m#.mE..m#..m#¥.,
0x 08000020 08002360 08002360 08002360 02002360 m#.,.mF,..m#%..m#¥., -
< >
IZ|4; ZIJ; él] SWD Frequency = 4I,EI MHz. ~
: : Connection made : Mormal.
: Debug in Low Power mode enabled.
: Device ID:0x413
: Device flash Size @ IMBytes
: Device family :STM32F405xxF 40 o fF415x00F41 7%
04:20:56 : Memory programmed in 1s and 797ms.
04:20:56 : Verification...OK
(04:20:56 : Programmed memory Checksum: 0x00416432
Y]

bebug in Low Power mode enabled. bevice ID:0x413 |

Figure 10: Checksum message at end of console after programming completes

Now your firmware is updated and you can re-assemble your MrCART unit back into its housing. The
fixes/mods are now completed. Enjoy!



