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1. Introduction

€ What is the HERA Application Board?

v" HERA Application Board is designed as a low cost platform for learning the CORERIVER'’s
Turbo MIDAS1.0 family and peripheral components.

€ Configuration of HERA Application Board
v" Main Board

e The MIDAS1.0 MCU: Its execution time is about 3 times faster than that of
traditional 80C52.

e External Data Memory : Max. 64KBytes SRAM (32kBytes x 2 ea)
e External Program Memory : Max. 64KBytes EPROM
« Serial Port and Parallel Port Communication

e ADC Function Test : External 4-channel analog inputs, or internal temperature
sensor (LM35DM)

e External Ports and Display Applications

f') CORERIVER Ssemiconductor Co., Ltd. HERA Application Board [3]



2. HERA Application Board

[Main Board] [Main Board with Sub Board]
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3. Main Board

4-channel 2-channel
Push gftstgl External ADC PWM
Input Port Input Port  Output Port SRAM 64kBytes(32kBytes x 2ea) : below LCD Module

+5V Input

- PORT A

DSUB-9
MALE

(Serial Port)
L~ DC Motor

R R ENEN e ; - N : :
" 5 TSl T~ PORT B
= | Q
%2 —PORT C
DSUB-25 = 5
MALE = 4
Parallel Port Soad e ; : \
( ) = . PORT D

hme WEREDrezeke S

|
/ \ 7-segment Display LED Display
Oscillator Crystal

[Main Board]
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4. Block Diagram of Main Board

Serial Port Interface Clock /EA « MCU Device can program the EPP mode communication itself,
Oscillator (Half Type) 1 ¢ Internal ROM can use o MCL Device can program the SFF, EPP, and ECP mode communication
< Pa[1:0] or Crystal 2-pin for Test 0+ Internal ROM cannok use using CPLD Device,

P3.0 = R¥DO, P3.1 3 THDO - -
! | 16x4 Character LCD

[ Tl Tl m W i T T o T [ i

|

PE Input G
e < ' > 62256
° 9 RESET g [WR, JRD D
| “ EEEE— ’ (32K SRAM)
External Input » o o o p—p
o Z0 [RAM_CS_HIGH -
E?i = ﬁmg E?g = ﬁm% < PO.0 PI[3:1] = ADC[3:0] >0 ; S ADDRESS_LOW[7:0]
4= oD . O
PORT_PUIMZ: 1 JUMPER: .
PLE > (INT4 FL7-3/INTS | _porg.o] AN % B P34, pLo o <> % I::I 7-segment Display
P00 = ADCO P11 ADCI 4 > ':('32
Pl.2 3 ADCZ P13 ADC3 r—— o %
PLO=TZ  PL1=TeEx | PLUFH] MOTOR_PWM[ZTT] g O% —
RESET pafs:1] o[ —
P3.1 = JPP_DIR | E JRAM_CS_LOw L g
External Output < P3.2 3 J57 (JACK) A7 § ADDRESS_LOW[7:0] [umper
3.4 PWML P10 PWHZ F3.3 3 .
{ADDRSTROHE) COnnooonooonono LED Displa
e , —20000300,
(| DATASTROBE) PO [7:0] L 99900990
Motor Driver Interface P3.5 = JC0 (fWRITR) p2[7:0], P .
TR PI[7:4]  P3[3:2] o {64K EPROM)
HMOTOR COMTROL SIGNAL © - J !
to External PORT D JRD, JROM_CS
MOTOR_FM[1:0] ' & External Input Port  [PSEN, JpSEN CPLp oD [J'-'MPER
FP_CPLD_CO - MZ_EN, ALE |
: ADDRESS_LOW([7:0]
PP_CPLD_C1 = M1_EN, < DUMPER wTAL
PP_CPLD_CZ - MZz_INRUT, EWTERMAL
PP CPLD_C3 = MI1_TNPLT —ip
PORT &
+ (2 hitz)
Parallel Port Interface [ 8 e e o e e
p_cpLD_p7:0] H LCD_EM, LCD_RS, LCD RW
1415245 | |l e—_ E o FORTA[7:0] EXTERMAL
5 Al < —
" (3-5 BUFFER) o = PORT B
g (8 bits)
E - o PORTE[6:0], PP CPLD C2
= %
C »
- > PP CPLD C[3:0] o F
_ i\*ﬂ = > COMFIG - EXTERMAL
Lg E v PORT C
d (2 hits)
Q\o PP CRLD DIR ————LC P3.2 5 (INTO
» P3.3 5 [INT1
PP CPLD S[7:3 P
0 Frommcy P14 = 1T E3l3i2]

o AELUNF LS = INT3
| PORTCZ:0] (See MUY 2 2 iina .
P1.7 = jnTs P17:4] EXTERMAL

PORTC(S:0] i (plgRg tD)
L L=
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Pin Configurations

N\
PWM1/T2/P10 [1] ® [40] Vv,
ADC1/T2EX/P1.1 [2] [39] P0.0 / ADO / ADCO
ADC2 / P1.2 [3] 38] PO.1/AD1
ADC3/P1.3 [4] 37] P0.2 / AD2
INT2/P1.4 [5] 36] P0.3/AD3
INT3 /P15 [6] 35] P0.4/AD4
INT4/P1.6 [7] g 9 34] P0O.5/ AD5
INT5 / P1.7 [8] *® ~ 33] P0.6 / AD6
RESET [9] 8 o 32] P0.7 / AD7
RXD / P3.0 [10] S e 31] EA/ VPP
TXD / P3.1 [1] JO> -~ [30] ALE / PROG
INTO/P3.2 [12] o 20 [ PsEN
INT1/P3.3 [13] 8 E 28] P2.7/A15
PWMO / TO / P3.4 [14] T M 27] P2.6/A14
otigll o B
RD/P3.7 [17] 24] P2.3/A11
XTAL2 [18] 23] P2.2/A10
XTAL1 [19] 22] P2.1/A9
Ve [20] 21] P2.0/A8
[ 40-PDIP ]

e For more detail information, refer to the MCU Brief Manual “BM-MiDAS1.0-VXX.PPT".
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5. Address Map : Verilog Source

€ Memory Map

v" User can reconfigure the address map in CPLD

using Verilog HDL.

8’hFFXX

8’hFEXX

8’hFDXX

Data Memory
(8’hFAOO — 8’hFCFF)

8’hFIOXX

8’hF8XX

8’hF7XX

Not-defined
(8’hC0O000 ~ 8’hF6FF)

Data Memory
(8’h0000 ~ 8’hBFFF)

: PORTA
: PORTB

: PORTC

: for Other Control BUS

: LCD_RW Setting
: LCD_RS Setting

: LCD_EN Setting

f') CORERIVER Semiconductor Co., Ltd.

// File Name : HERA_K2.v
// Programmed by H. Jee
// Programmed Date

: Tue., May 13, 2003

// Lately Modified Date : Thu., May 15, 2003

// Revision - 0.1

module HERA_K2(

PO, // input
P2,
WR_B,
RD B,
PSEN_B,
ALE,
XTAL1,
RAM_CS_HIGH_B, // output
RAM_CS_LOW_B,
ADDRESS_LOW,
ROM_CS_B,
PSEN_CPLD_B,
LCD_CON,
PORTA,
PORTB,
PP_CPLD D

)

// Declaration for Variables

// Input Variables

input [7:0] PO;

input [7:0] P2;

input WR_B;

input RD_B;

input PSEN_B;

input ALE;

input XTAL1;

// Output Variables

output RAM_CS_HIGH_B;

output RAM_CS_LOW_B;

output [7:0] ADDRESS_LOW;

output ROM_CS_B;

output PSEN_CPLD_B;

output [2:0] LCD_CON;

HERA Application Board [8]




5. Address Map : Verilog Source (Cont’d)

// External Port A & LCD 1-byte Data
output [7:0] PORTA;

// External Port B & 7-segment 1-byte Control
// & Parallel Port Data Bus 1 byte using Jumper
output [7:0] PORTB;

// External Port C, LED 1-byte Control
output [7:0] PP_CPLD D;

// Declaration for Operations

// -ROM Read
assign ROM_CS B = PSEN_B;
assign PSEN_CPLD B = PSEN_B;

// -RAM Read & Write

// -Address : 0000~7FFF (Low Byte)

assign RAM_CS LOW_ B = P2[7] | (WR_B & RD_B);

// -Address : 8000~BFFF (High Byte)

assign RAM_CS_HIGH_B = ~P2[7] | P2[6] | (WR_B & RD_B);

// Low Address Latch using ALE & XTAL1 Signals
reg [7:0] ADDRESS_LOW;
reg [7:0] ADDRESS_HIGH;

reg [7:0] PORTA;

reg [7:0] PORTB;

reg [7:0] PP_CPLD_D;
reg [2:0] LCD_CON;

f') CORERIVER sSemiconductor Co., Ltd.

always @(posedge XTAL1)
begin

if (ALE)
begin
ADDRESS_LOW = PO; // Low Address

ADDRESS_HIGH = P2; // for Address Mapping

end

it (-WR_B)
begin

if (ADDRESS_HIGH == 8"hF9)
//L.CD_RW <= PO;
LCD_CON[0] <= PO[O];
else if (ADDRESS _HIGH == 8*hF8)
//LCD_RS <= PO;
LCD_CON[1] <= PO[O];
else it (ADDRESS HIGH == 8"hF7)
//L.CD_EN <= PO;
LCD_CON[2] <= PO[O];
else if (ADDRESS_HIGH == 8*hFF)
begin
PORTA <= PO;
end
else if (ADDRESS HIGH == 8"hFE)
begin
PORTB <= PO;
end
else if (ADDRESS_HIGH == 8*hFD)
begin
PP_CPLD_D <= PO;
end
else
begin
end
end
end

// The End of Declaration for Operations

endmodule

HERA Application Board




6. Memory Interface

€ Refer to Slide 6(Address Map : Verilog

Source)
v" [EA of MCU - decide whether the internal 1:,memff$
program memory is used or not 0 - Internal ROM cannot use
e /EA =1 :internal program memory is
used
= /EA =0 : internal program memory is not R 62256
used filk, RO " (32K SRAM)
JRAM_CS_HIGH
// -ROM Read oS o

assign ROM_CS_B = PSEN_B;
assign PSEN_CPLD_B = PSEN_B;

ATIAVA
O TSVAIN
ISENY R=El=[0)0)

I o

——- N 62256

° (32K SRAM)

// -RAM Read and Write L

// -Address : 0000~7FFF (Low Byte)

assign RAM_CS LOW B = P2[7] | (WR_B & RD B);
// -Address : 8000~BFFF (High Byte)

——
JRAM_CS_LOMWY
ADDRESS_Lo[7:0)

[

I_II_II_H.II_I

assign RAM_CS HIGH B = ~P2[7] | P2[6] | (WR_B & RD_B); pofzaLy = — 3
ey W (64K EPROM)
O jpfSRE[ElJ, }"E?&—_%LD L | N |
° ALE, ADDRESS_LCwn7:0]
° ETaL
always @(posedge XTAL1) ik
begin [l ' U 'n/nln g
E
if (ALE) £
begin g
ADDRESS LOW = PO; // Low Address E XC9572
ADDRESS_HIGH = P2; // for Address Mapping
end
°
[ ]
[ ]
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6. Memory Interface

€ Board Configuration

/EA

1: Internal ROM can use
0 : Internal ROM cannot use

XCO572

HBHEHEHEEEE BEEE BH
g385E [
H po[7:10] PE[7:0
Reset ADC T # 62256
siw \ o | (32K SRAM)
8] Q|5 JRAM_C5_HIGH
g E%% % ADCRESS_LOWTF:0]
0 §>% il
3 L
Max = L "\ '<'o§ i —- 62256
o MU /EA : External Accessible 0 SR (32K SRAM)
= b FRANM_CS_LOii! L
e | 0 ADDRESS_LOW7: 0
= : not use
x the Int. PROM
asc o ON (L) OFF (H)
E E (Only Ext. PROM) popri)| | | et
N g2 [;;f,g; " (64K EPROM)
RO,
&8 : use the Int. PROM o T et cie 2ok
& ON (L)  OFF (H) (+ Ext. PROM) T8l FroRESE et
&0
p— CPLD 4 v
o - : Jumper Cap E
L] oD =
oD :
o E
(T
oo
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7. Serial Port Communication

€ HERA uses the MAX232 device for serial
communication.

€ Serial port is controlled by three registers :
SBUF, SCON, and PCON.

€ For more detail information, refer to
MiDAS1.0 family Reference Manual.

[PC or Other Board]

#2

#3

#5

DSUB-9 MALE

#2 : RX (Receive the Data)
#3 : TX (Transmit the Data)
#5 : GND

f') CORERIVER Semiconductor Co., Ltd.

[HERA Main Board]

Serial Port Interface

~ P3[1:0]

<

P3.0 - RXDO,
P3.1 > TXDO

DSUB-9 MALE

#2 : RX (Receive the Data)
#3 : TX (Transmit the Data)
#5 : GND

120
-

i >gA
=23
L =53
<53
pyj

HERA Application Board



8. Parallel Port Communications : using MCU

€ Parallel Port
v SPP (Standard Parallel Port)
v EPP (Enhanced Parallel Port)
v ECP (Extended Compatibility Port)

208
E57
€ Parallel Port — using MCU : Jumper S/W “ON” : 5;22
v EPP communications is possible. P[5l o oz
v Total 12 bits P3.1 > /PP_DIR o g
P3.2 > /S7 (/ACK) ; )|
- /WRITE (#01 of DSUB-25) P33 183 ok
- /JACK (#11 of DSUB-25) P doRTasTRORe) i
P3.5 - /CO (/WRIT
- /DATASTROBE (#14 of DSUB-25) ] ON PiTA]  Pa[3:2]
- /ADDRSTROBE (#17 of DSUB-25) & External Input Port
- ADDR/DATA[7:0] (#02 ~ #09 of DSUB-25) < [uweer | ON
Parallel Port Interface P U
oooooooooo | PP_CPLD_D[7:0] E
PN SO
E XC9572
7415244 & < PP _CPLD C[3:0] N C CPLD
D o - » L

(BUFFER)

A

/PP_CPLD DIR [k
| 7415244 I)\O PP CPLD S[7:3] l
(BUFFER)

DSUB-25 MALE

v V
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8. Parallel Port Communications : using MCU

€ Board Configuration

(@)
<0
HEBHHBEREEE BEEE BH . E
— — <
35656 [ <573
e
Resat ADC o %
S /W an p3[5:1] ~
P3.1 > /PP_DIR o1
P3.2 > /S7 (/ACK) ; —
fl O P i . P3.3 > /C3
S | e, (ADDRSTROHE)
ax = I P3.4 9(;c1 )
= _— T DATASTROBE
= g = T P3.5 > /CO (/WRIT! 4
fos JUM ON P1[7:4] P3[3:2]
.................... —... to External PORT D
. op e & External Input Port
o5k E Motor _ [ ceeeennns,, +JUMPER
Z cont] @ fouveer] ON
&)
E annnrnnnnnnnnnnnnnr
2 < % EP_CPLD_D[?:Ol
Parallel |g _.E_ < ”
CALD Port
Interface XC9572

PP _CPLD C[3:0] »
>

05
A

RO Sttt ’ L el e
PP CPLD S[7:3]
- : Jumper Cap

|
M@tor POR'fD
s 1ass)

A
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8. Parallel Port Communications : using CPLD

@ Parallel Port — using CPLD : Jumper S/W “ON”

v SPP, EPP and ECP communication is possible.

v Total 17 bits
e /STROBE (#01 of DSUB-25)
« /ACK (#10 of DSUB-25)
e BUSY (#11 of DSUB-25)
e PERROR (#12 of DSUB-25)
e SELECT  (#13 of DSUB-25)
- /AUTOFD  (#14 of DSUB-25)
« /FAULT  (#15 of DSUB-25)
e J/INIT (#16 of DSUB-25)
e /SELECTIN  (#17 of DSUB-25) OFF
- ADDR/DATA[7:0] (#02 ~ #09 of DSUB-25)

OFF

Parallel Port Interface S

falalalnlalalalalalal > PP_CPLD_D[7:0] E
7415245 g <& »LC
3 < >

(3-S BUFFER) 0

XC9572

PP CPLD C[3:0] B CPLD

L=

7415244 <
(BUFFER)

ooonoooono ¢—[PP_CPLD DIR  —
74L5244 PP CPLD S[7:3] I

(BUFFER) <

/

DSUB-25 MALE
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8. Parallel Port Communications : using CPLD

€ Board Configuration

ABGARREAREE BEEE B9
BEEEE [

Reset B ADC
s/ oD

BHHEHEHE

[ 1]
F

BEICEE

E

e

T

T

.............. nlnninin ninnnnnnisnsssssl
L e . PP_CPLD_D[7:0] E H
« » P = 3
Parallel N rg 5
0 C =
C ]
]
|
|

CALD Port E
Interface XC9572

| E E ................................... Lo le PP CPLD C[3:0] o D CPLD
.............. ':E_
E ---------------------------- 4_—@%) <M,7|

P PP CPLD S[7:3]
- > Jumper Cap

Parallel Port

[¢] <

f'_) CORERIVER Ssemiconductor Co., Ltd. HERA Application Board [16]



9. External Ports and Display Applications

¢ PORTA
v' 8-bit control data for 16x4 character LCD
dlsplay or Character LCD 16x04
v" External port for sub board
¢ PORTB
v' 8-bit control signals for 7-segment display or i |
b° 7-segment Display
v' External port for sub board
0... q
® PORTC ON/OFF 4.
v' 8-bit control signals for LED display or T [ooweer
v’ External port for sub board s 2l
‘ PORT D . ’ .[:l Header Pins
v 12-bit external port for sub board, or — /
v’ 6-bit external port + 6-bit external /INT[5:0] EXTERNAL
H PORT A
Input port (8 bits)
- ) Annnnnnnnnnnnnnnee LCD?EN’ LCD?RS’ LCD?RW
-’i - «__PORTA[7:0] . E EXTERNAL
h = N - PORT B
= (8 bits)
C o : PORTB[6:0], PP CPLD C2
2\0 < PP CPLD C[3:0] :i PLD CONFIG ;E EXTERNAL
E ” PORT C
C (8 bits)
/PP_CPLD_DIR C

p— P3.2 > /INTO
< |_’ P3.3 > /INT1
PP CPLD S[7:3] P3[3:2
From Mcu PL4 > /INT2 qaleZl
(See MCU) PLS > /INT3

PORTC[7:0] P1.6 > /INT4 >
P1.7 > /INTs PL[7:4] EXTERNAL

PORTD[5:0] _ (Plc;RtItD)
> its

B

f') CORERIVER Ssemiconductor Co., Ltd. HERA Application Board [17]



9. External Ports and Display Applications

€ Board Configuration

HHHBEHHEHEEE BEBE HH

BE8EE [
Reset ADC
s/w o ww)
[es]
[we]
(we]
=
(en]
[na]
=
MAX =
232
- MICL)
[ws]
=
[ws]
=
%
QsC E‘
O
'_
o
30 CPLD
o
E
[a)
|_
o
E o
[ o
o
(o0
o
584

HEAEEH

LD
PROM
7-seg. “ON” |
(PORTB) .-

LED Display. “ON”

iPORTCi"

PIPRIDID

HEBHHEHE HHHHEQ'-._. BHEHEH

LCD
(P

- : Jumper Cap

f') CORERIVER sSemiconductor Co., Ltd.

Character LCD 16x04

—>
PB “ON’
DRTA)
I sumper
[:l 7-segment Display
—
ON
E ........ -~-EJUMPER .
g LED Display
a — Q0000000
ON .
) Header Pins
E . .EﬂUMPER /
O et
o
> EXTERNAL
PORT A
e (8 bits)
o
o)
o —
B < n EXTERNAL
E A - PORT B
S (8 bits)
N <

P3.2 > /INTO
P3.3 > /INT1

. EXTERNAL
" PORT C
(8 bits)
From Mcu PL4 > /INT2 qaleZl
(See MCU) PLS > /INT3

P1.6 > /INT4 o

P1.7 > /INTs PLI7:4] EXTERNAL
PORT D

(12 bits)

P o
< »

HERA Application Board [18]



10. ADC Inputs, PWM Outputs, and Etc.

€ MiDAS1.0 Family MCU supports
v" 4-channel ADC Inputs
v' 2-channel PWM Outputs

€ ADC (Analog-to-Digital Converter)

v External Input Ports for 4-channel ADC

(ADC[3:0])

€ PWM (Pulse Width Modulation)
v" External Output Ports for 2-channel PWM

(PWM[1:0])

v" It can use the PWM control signals to control
DC motors.

v' PWM Control Signals control the velocity of DC
motors.

v Temperature sensor (LM35) supports the
analog output for ADC input test (ADC3).

r)CORERIVER Semiconductor Co., Ltd.

PB Input d
1 i
° 0 % RESET 0
> '
External Input » O d o
P3.2 > /INTO P3.3 > /INTL | P0.0, P1[3:1] = ADC[3:0] , O ; < :OU
P1.4 > /INT2 P15 /INT3 [ ) '|: O
P1.6 > /INT4 P1.7 > /INT5 o —L ML) 5| < >0
P3[3:2] _ P34, P10 Gl =, 8
P0.0 > ADCO P1.1 > ADCL < | — =
P1.2 > ADC2 P1.3 > ADC3 ——— 6l <<
PLO>T2  PL1->T2Ex | P74 MOTOR_PWML1-0] - o
RESET P [3:2] - i
| | <
< >
External Output < P1[7:4] i
< 0

P3.4 > PWMO P1.0 > PWM1

Motor Driver Interface

*MOTOR CONTROL SIGNAL :
MOTOR_PWM[1:0]
PP_CPLD_CO > M2_EN,
PP_CPLD_C1 > M1_EN,
PP_CPLD_C2 - M2_INPUT,
PP_CPLD_C3 - M1_INPUT

anonnnnnonnonnnnnnn

XC9572

¢

\ 4

PP _CPLD C[3:0]

Annnnornnnnnnnnnnne

HERA Application Board [19]



10. ADC Inputs, PWM Outputs, and Etc.

€ External Input and Output Header Pins

T ey e e e e T T T

T 7
1 J
1 J

J

1

e (b
ADC
Re \Et E
-3

External Input Port ADC Input PWM Output
GND Pins
- = = - - ~ - T = - - .
e \ e Y GND Pins e > GND Pins
| 888 /, | 8888// | |
AN AN AN /
~ ~ ~ ~ |— ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
<+ o n ¥ jw N © < M0 M N[O C |
oI d M MmN 4 4d d d o m o [d |4 O - ™
[ M I« W a W =0 N s A o W o W« N a [a N N o N e o o
o v v v | —- ~ o~ ~ |~ |~ |~ (2
W g o N «4 O ™M (N A - |O
N e EEEEEFE o 0|0 |8 s S
N £z 2z 2z z z 212 12 |8 s (2
NN N N NN < |< v< v< )Gy
A 4 A 4 A 4
to PWM Output
Reset External LM35 ADC Input
Input Reset Temp.
Selector Input Sensor On/Off PWM
Jumper Output
Reset from MCU Selector
Push PWM W
Button to MCU Reset Input |2 to MCU ADC Inputs |2 Output ;?A/Mofﬂ:)uts |2

r) CORERIVER Semiconductor Co., Ltd. HERA Application Board [20]



10. ADC Inputs, PWM Outputs, and Etc.

€ Board Configuration for ADC Inputs

ADC3
ADC2
ADC1
ADCO

 Note

B8666666868 BBEB BB 1. Please, turn off Pull-up Resistor to use ADC channels.
HI[R EE (ex: MOV POSEL, OXFF)

Reset ADC 2. When you use an external (Data or Program) memory,
S/W an ADCO input channel cannot be used.

- : Jumper Cap

€ Board Configuration for Reset Input

External Input
BEEA P0.0 > ADCO __P0.0, P1[3:1] & ADC[3:0]

P1.1> ADC1 < o
P1.2 > ADC2 =3
P1.3 > ADC3 T =9
<>T
=0z

=
Resetg —————_ External o g <

Y —>
S/W Reset Reset External Input Q| Reser T
Input
N Input P RESET E'_’-'E_
\S\e\IeCtor Push Buttoq."'

N Input.+*

Reset
Push

Button

to MCU Reset Input " eeeerieerssesreeee™™

f') CORERIVER Semiconductor Co., Ltd. HERA Application Board 1]



10. ADC Inputs, PWM Outputs, and Etc.

€ Board Configuration for External PWM Outputs
PWM Output

PWM1
PWMO

’ gmem \GND Pins
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10. ADC Inputs, PWM Outputs, and Etc.

€ Board Configuration for Motor Control
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