m +5Vu3
MC145008P +5V o] TBP18SO30EN
- D z DATA vools 4 " S a7
RSTG i3 WRITE |2 R a6 00 10: RR loopback
2 2 RR S s Q5%( 01 10: PRNG
; 10 00: external register bit 0
CLK<G CLK 7 :é JR?VZ 11 RTN Sgﬁpmgfenable 10 01: external regfster bft 1
INTR FLAG_ _enabl 10 10: external register bit 2
INTQ LIRSt FLacofR—H Q23— TeA-EN2YE 10 11: external register bit 3
RTN X1 FLAGF pP——————— Q1 === 11 10: external register bit 6
RETI 3 X2 vss |8 S Qo 1 mem_enable  others: vnRAM (center, N/E/S/W)
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o CLK +5V “Write Enable” (for DISP):
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XXX: cd4040 advances on the negative clock edge! but the mc14500
expects stable instruction also on negative clock edge! race condition!!
the mc14500 handbook suggests use of the 4040 as alternative, but the primary
suggested counter is positive—edge triggered! it does not mention that discrepancy!
the interrupt flip—flop is also positive—edge triggered, meaning its switching is
not synchronized to the rest of the address input.
solution would be to invert the incoming clock.
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* interrupt—flipflop must be reset on master—Reset U7A 22| ==
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*
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e 3
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=
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CD4015 triggers on the wrong edge, switching in the middle of when EN is high.
Inverting the clock fixes that, so it switches at the same time as EN.

maximum—length linear feedback shift register (period: 28—-1 = 255).

by using XNOR instead of XOR, the initial all-zeros state does not result in lock—up.

helpful article: https://www.eetimes.com /tutorial—linear—feedback—shift—registers—Ifsrs—part—1/

NOTE: can still end up in all-ones state!
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TODO: need ~40kHz for 1 frame/second
+5V +5V maybe? https://eater.net/schematics/clock.png
| UsA maybe values from usagi's 14500 breadboard build?
3] LM556 o1 DCLK rough values:
5V
c2 bdr S ql-8 R_Small * cl = 1nF (up to 4.7n ok—ish)
10nF = T 2 = 10nF tl i 100nF
Ti LMC555 claims to be fastest: n €2 = 10nF (currently using 100nF)
https://www.ti.com/lit/ds/symlink/lmc555.pdf H 3 ey Dis kL — :é = it
L N =
generally should use a CMOS variant (LM555), not a 1 6 . a e 5 R,ir:aH Sé& pot = 100k~1M
. - . =
bipolar (NESSS). former has ~2MHz bandwith, latter 0.5Mhz. I O RVL c.f. https://www.omnicalculator.com/physics/ne555—astable
C_Small ZL 100k table @ https://en.wikipedia.org/wiki/555_timer_IC#Astable
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Swi 5 12
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adapted from https://trobertson.site/6502—power—on—-reset/ and
https://blog.mark—stevens.co.uk/2020,/01/ne555-power—on—reset/
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"CAUTION: To avoid unintentional data changes in the
latches, Write Disable must be active (high) during
transitions on the address inputs AO, A1, and A2."
Minimal ICU System ties it directly to X1 (clock output),
which is an inverted CLK signal and what we need.
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N.B.: In arder to have the first pixel in the
top left corner, the display must be constructed
‘backwards’ (right—to—left, bottom—to—top). This

is because the first pixel will get shifted all
the way to the end of the pipeline and the last

pixel will end up at zero shifts.
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26.5k is the recommended value for 2mA, the
lowest supported current.

Sheet: /Display/Line&/
File: disp_line.kicad_sch

Title:

Size: A4 [ Date:

Rev:

KiCad E.D.A. 8.0.9

Id: 12/24

I 3 T "




+5V
THNM@L“\DN@@OHNM@L“\D
e Rl R R R R
[ I I I I e e o e e e e e e e R R |
+5V RIZ| S5 9 3 2 Y Z| S| o) o| ™[ 0| ©
(7 MU N S SPELPRERNEE 2
Zlvee  ZREZEZ2EEE8SE052  sintb2—aow
DourG—=22{s0UT 2333320000000 030  SCLKS—SHIFT
o1t 213 IREF LAT;i—GLATCH
265¢ L] &N BLANK 21— oF
025
TLC59283

https://www.ti.com/lit/ds/symlink/tlc59283.pdf §7.3.1
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lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.
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26.5k is the recommended value for 2mA, the
lowest supported current.

Sheet: /Display/Linelt/
File: disp_line.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 8.0.9 Id: 22/24

I 3 I b I 5 I




+5V
THNM@L“\DN@@OHNM@L“@
Bl R R - I M- - - i Ve B Ve BN Vo BN To BN To RNTe RNTe )
NN ONONONON NN NN ONONON NN oY
[« e la le le Rl R le R R R R R R Rl
+5V RIZ| S5 9 3 2 Y Z| S| o) o| ™[ 0| ©
1 2] MU N S SPELPRERNEE 2
Zdvec  ZZPZHSSEEEE85E558 s Z—aow
DourG—=22{s0UT 2333320000000 030  SCLKS—SHIFT
oo 213 IREF LAT;i—GLATCH
265k [] SH{ON° BLANK F2L—oE
U35
TLC59283

https://www.ti.com/lit/ds/symlink/tlc59283.pdf §7.3.1
RiRer (kOhm) = 52.9104/lgtc (mA)

26.5k is the recommended value for 2mA, the
lowest supported current.

Sheet: /Display/Linel5/
File: disp_line.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. 8.0.9 Id: 23/24

I 3 I b I 5 I




@ [ o
<
~
N
=
o
v..
e[S
w w w
c c c
<+ o oo <+ o
- o - o N ©
- - O -
> > >
GRS AT SuTin
+ + +
w w w w
c c c c
o M o ® o M o
oo - o - o N o
- - - O -
> > >
> <D 9« <D
+ + +
w w w w
c c c c
o N o ~N o N o
© S - o - o N o
O - O - O - (S .
> > > v
<> G f<HD <D 3
+ + + ©
S o
w w w w
= = = = A o
(=4 o O o - o — -
~ o -« o S INES) o o
(Gt Q- Q- Q- N .
> > > PR ©
<> G f<HD <D 3% :
+ + + o v <
w w w w ﬁw o
=3 =3 =3 =3 1
IS oo n o oo ol,, I«
© S - o - o N S 5oy -
o O O O © .o
> > > Il A S A
AP Gl Tl T i FiE S
+ + + 0 i =0

+5V

AT'S AT'S
44| £ed
o o AAQ
< <| @ <| | <
U
gt
a

<>
0 i
(=) s [

D+E£X
SBUIC&X
SBUZC%(

VBUSH
CcC14
ccz

D—d
D—d

J1
USB4800

https://hackaday.com/2023/08/07/all—about—usb—c—example—circuits/




