ELECTRICAL CHARACTERISTICS

5.1 Electrical Characteristics

[ ]
5.1 Electrical Characteristics
5.1.1 Absolute maximum ratings
Absolute Maximum Ratings
Symbol | Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7.0 Vv
input voltage P0o~P07,P1o~P17,P20~P27, | All voltages
V) P3c~P37 P4o~P4> P5o~P5;7 measured -0.3~Vce+0.3 |V
P6o~P67,P70~P77,P80~P87,Vrer | With
Vi Input vollage "RESET,Xe | reference -0.3~Vec+0.3 |V
Vi Input_voltage  ~ CNVss 77 |tothe Vss [-0.3~13 Vv
Output voltage P0s~P07,P10~P17,P20~P27, pin, output
Vo P30~P3:,P40~P47,P50~P57, transistors -0.3~Vce+0.3 |V
969~P67,P20~P77,P80~P87,Xou1 isolated.
Pd Power dissipation o Ta=25°C 500 mw
Topr Operating temperature o -20~85 °C
Tstg Storage temperalure o - T -40~125 °C
. __ - ______________________________________________________]
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ELECTRICAL CHARACTERISTICS
5.1 Electrical Characteristics

5.1.2 Recommended operating conditions

Recommended Operating Conditions (Vec = 4.0 to 5.5V, Ta = -20 to 85°C, unless otherwise noted)
Symbol Parameter - Limits 'Unit
Min. | Typ.| Max.
Ve Power supply voltage 4.0 5.0 56 v
Vss Power supply voltage 0 |V
VREF Analog reference voltage 2.0 “Vee  V
(when A-D converter is used) | ‘ \‘
Analog reference voltage 4.0 | Vee Vv
(when D-A converter is used) |
AVss Analog power supply voltage i 0 \
VA Analog input voltage ANo~AN7 AVss i Vee v
Vi "H" input voltage P0o~P07,P10~P17,P20~P27, | 0.8Vcc : Vce Vv
P30~P37,P40~P47,P50~P57, !
P6o~P67,P70~P77,P80~P87
Vin “H" input voltage RESET, Xiv,CNVss ' 0.8Vee Vce \Y
Vi “L" input voltage P0o~P07,P1c~P17,P20~P27, O 0.2Vce |V
P30~P37,P40~P47,P50~P57,
P60~P67,P70~P77,P80~P87
Vi “L” input voltage RESET 0 0.2Vee |V
Vi “L” input voltage X 0 0.16Vce'V
Vi “L" input voltage CNVss 0 0.2Vce |V
Yloni(peak)| “H" peak output total current P0o~P07,P10~P17,P20~P27, -80 mA
P3c~P37,P80~P87
Ylonz(peak)| “H” peak output total current P40~P47,P50~P57,P6o~P67 -80 mA
Yloui(peak)|[ L™ peak output total current P0o~P07,P10~P17,P20~P27, | 80 mA
P30~P37,P80~P87
Sloiz(peak)!"L" peak output total current P40~P47,P5¢~P57,P6o~P67, 80 'mA
P7o~P77
Ylowi(avg) |“H" average output total current P0o~P07,P10~P17,P20~P27, -40 mA
P30~P3-,P8:~P87 (Note 1) !
Ylowz{avg) [“H” average output total current P4o~P4;,P50~P57,P60~P67 -40 'mA
(Note 1)
Sloui(avg) |“L” average output total current P0o~P07,P1c~P17,P20~P27, 40 mA
P30~P37,P80~P8; (Note 1) |
Ylowz(avg) |“L" average output total current P4o~P47,P50~P57,P60~P67, 40 mA
P70~P77 (Note 1)
lon(peak) |"H" peak output current P0o~P07,P10~P17,P20~P27, -10 mA
P30~P37,P40~P47,P50~P57,
P6o~P67,P70~P7:,PBo~P87
loi(peak) |"L" peak output current P0o~P07,P10~P17,P20~P27, 10 mA
P30~P37,P40~P47,P50~P57,
P6o~P67,P70~P77,P80~P87
lon{avg) |"H" average output current P0o~P07,P10~P17,P20~P27, -5 mA
P30~P37,P40~P47 P50~P57,
P60~P67,P70~P77,P80~P87
(Note 1) ‘
loL(avg) “L” average output current PQ0o~P07,P10~P17,P2c~P27, : 5 mA
P30~P37,P40~P47,P50~P57,
P6o~P67,P70~P77,PBo~P87
(Note 1)
f(Xn) Internal clock oscillation frequency 5 | MHz

Note 1 : The average output currents are average values measured over 100ms.
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ELECTRICAL CHARACTERISTICS
5.1 Electrical Characteristics

5.1.3 Electrical characteristics
Electrical Characteristics (Vcc = 4.0 to 55V, Vss = 0V, Ta = -20 to 85°C, unless otherwise noted)

Symbol| Parameter ' Test conditions |Limits Unit
i Min. [ Typ. [Max.|
VoH "H" output voltage P0o~P07,P10~P17,P20~P27, | lok=-10mA Vce-2.0° : \
P30~P3,,P40~P4: P5s~P57, | ! ‘
P6o~P67,P80~P8: (Note 2)| j
Vou “L" output voltage P0o~P07,P10~P17,P20~P27, [ lo.=10mA i 20|V
P30~P3;,P4u~P4; P50~P57, . ‘
P60~P67,P70~P77,P80~P87 | :
Vr.-V1. | Hysteresis CNTRg,CNTR1, INTo~INTs 0.4 Y
Vr.-Vr- | Hysteresis RxD,Sci« 0.5 (v
Vr.-Vr. [Hysteresis RESET - 0.5 v
fH “H" input current P0o~P07,P10~P17,P20~P27, Vi=Vcc 5.0¢HA
P30c~P37,P40~P47,P50~P57, |
P6o~P67,P70~P77, P8c~P87 ~\ |
hin “H” input current ~ RESET.CNVss Vi=Vee ‘ 5.0 | pA
fin “H” input_current ' Xw - VieVee 4 TuA
he “L" input current P0o~P07,P16~P1; P20~P2;, Vi=Vss 5.0 uA
| P3c~P37,P4c~P4: P50~P57,
P6o~P67 P7c~P7.: P80~P8: ‘
__RESET,CNVss o |
I “L” input current Xn . Wi=sVss -4 pA
Vasv | RAM retention voltage Clock is 2.0 55|V
| stopped ‘
lcc Power supply current (Note 3) [{(Xm)=5MH:z \ 4 8 |mA
‘ {1(Xn)=5MHz (wait mode) 1 mA
! With all Ta=25°C i 01 |1 |HA
I oscillation stopped > :
[ (stop mode) Ta=85°C 10

Note 2 : P4s is measured when the P4sTxD P-channel output disable bit of the UART control
register (bit 4 of address 001Bis) is "0"

Note 3 : Not including the current flowing through the Veer pin. The A-D converter has completed
conversion. QOutput transistors isolated.
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ELECTRICAL CHARACTERISTICS
5.1 Electrical Characteristics

5.1.4 A-D converter characteristics
A-D Converter Characteristics (Vcc = 4.0 10 55V, Vss = AVss = 0V, Vaer = 2.0V to Vee,
Ta= -20 to 85°C, f{Xiw) = 5MHz, unless otherwise noted)

Symbol | Parameter Test conditions | Limit Unit
Min. Typ. Max.
- Resolution 8 Bits
- Absolute accuracy (disregarding quanlization error) +1 +2.5 LSB
tcony Conversion time 50 tc(¢)
Ruaooer | Ladder resistor ] 35 3 kQ
lvrer Reference power supply input current {(Note 4) 50 150 | 200 pHA
h(ao) [A-D port inpul current 105 pA

Note 4 : When D-A conversion registers (addresses 0036 and 0037+) are at "001s".

5.1.5 D-A converter characteristics
D-A Converter Characteristics (Vec = 4.0 10 55V, Vss = AVss = 0V, Vaer = 4.0V to Ve,
Ta= -20 to 85°C, unless otherwise noted)

Symbol | Parameter " Test conditions ' Limits Unit
; Min.  Typ. Max.
- Resolution ‘ ' 8 Bits
- Absolute accuracy f 1.0 %
tsu Setting time : 3 us
Ro Output resistor ' 3 1 ‘25 4 kQ
lvaer Reference power supply input current | (Note 5) 3.2 mA

Note 5 : Using one D-A converter, with the value in the D-A conversion register of the other
D-A converter being “00w", and not including the ladder resistor of A-D converter.
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ELECTRICAL CHARACTERISTICS

5.1 Electrical Characteristics

5.1.6 Timing requirements and switching characteristics
Timing Requirements

(Vec = 4.0 to 5.5V, Vss = OV, Ta = -20 to 85°C, unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. | Max.

tw(RESET) Reset input “L" pulse width 2 us
tc(Xin) External clock input cycle time 200 ns
twa(XIN) External clock input "H" pulse width 50 ns
twi(XiN) External clock input "L" pulse width” 50 ns
tc(CNTR) CNTRo, CNTR: input cycle time 200 ns
twa(CNTR) CNTRo, CNTR:, INTc 1o INTs input "H" pulse width 80 ns
twi(CNTR) CNTRo, CNTR:, INTe to |NT-¢ input “L” pulse width 80 ns
1c(Sciki) Serial clock input 1 cycle time 800 ns
tc(Scuxe) Serial clock input 2 cycle time 1000 ns
twr(Sciki) Serial clock input 1 "H" pulse width (Note 6) 370 ns
twi(Scikz) Serial clock input 2 "H" pulse width 400 ns
twi{Scii) Serial clock input 1 "L pulse width (Note 6) 370 ns
twi(Scike) Serial clock input 2 “L" pulse width 400 ns
tsu(RxD-Scik1) | Serial input 1 setup time 220 ns
tsu(Sine-Scikz) Serial input 2 _setup t|hwe h 200 ns
th(Sciki-RxD) Serial input’ 1 hold time - 100 ns
th(Scika-Sinz) Serial input 2 hold time i 200 ns
Note 6 : When f(Xn) = 5MHz and bit 6 of address 00tAis is “1". The minimum time is quaner of

the value when f(Xw) =

Switching Characteristics

5MHz and bit 6 of address 001Ase is “0".

(Vecc = 4.0 to 5.5V, Vss = 0V, Ta = -20 to 85-C, unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. | Max.
twu(Scm) Serial clock oulput 1 "H" puise width tc(Sctki)/2-30 ns
twi(Scikr) Serial clock output 1 "L" pulse width | t¢(Scwr)2-30 ns
twh(Scikz) Serial clock output 2 “H” pulse width tc(Seukz)i2-160 ns
twi(Scika) Serial clock oulput 2 “L” pulse widlh tc(Scike)/2-160 ns
td(Sciki-TxD) Serial output delay time (Note 7) 140 | ns
td(Scire-Soura) Serial output delay time T T 0.2tc
tv(Scuka-TxD) Serial output hold time (Note 7) -30 ns
tv(Scike-Soute) Serial output hold time ' 0
tr Total CMOS pin rise lime (Note 8) 10 30 | ns
it Total CMOS pin fall time (Note 8) 10 30| ns

Note 7

address 001B1e) is at 0"

Note 8
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ELECTRICAL CHARACTERISTICS
5.1 Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Timing Requirements

(Vce = 4.0 to 5.5V, Vss = 0V, Ta = -20 to 85°C, unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. Max.
tsu(ONW- ¢) ONW input setup time -20 ns
th(¢ -ONW) ONW input hold time -20 ns
tsu(DB- ¢) Data bus setup time 60 ns
th{¢ -DB) Data bus hold time 0 ns
Memory Expansion Mode and Microprocessor mode Switching Characteristics
(Vcc = 4.0 to 5.5V, Vss = 0V, Ta = -20 to 85°C, unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. Max.
tc(g) ¢ clock cycle time 2Xtc(Xn) ns
twr(¢) ¢ clock “H” pulse width tc(Xim)-10 ns
twi(¢) ¢ clock “L” pulse width tc(Xin)-10 ns
td(¢ -AH) ADis 1o ADs delay time 20 40 | ns
tv(¢ -AH) ADss to ADs valid time 6 10 ns
td(¢ -AL) AD7 to ADo delay time 25 45 | ns
tv(¢ -AL) AD7 to ADo valid time 6 10 ns
td(¢ -SYNC) SYNC delay time 20 ns
tv(¢ -SYNC) SYNC valid time 10 ns
td(¢ -WR) RD and WR delay time 10 20 | ns
tv(¢ -WR) RD and WR valid time 3 5 10 | ns
td(¢ -DB) Data bus delay time 20 70 | ns
tv(¢ -DB) Data bus valid time 15 ns
td(RESET-RESETour) | RESETour output delay time (Note 9) 200 | ns
tv(¢ -RESET) RESETour output valid time (Note 9,10) 0 200 | ns
Note 9 : This is valid only in microprocessor mode.

Note 10 : The RESETour output goes “H” with the rise of the ¢ clock, between 1 cycle and 19 cycles
after the RESET input goes “H”.

5.1.7 Test conditions

1kQ

Output pin to be
measured

Output pin to be
measured

I 100pF
ik

CMOS output

100pF

N-channel open drain output

Fig. 5.1.1 Circuit for Measuring Output Switching Characteristics
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5.1
1)

.8 Timing diagram
Timing diagram

CNTRo, CNTRt
INTo~INT4

RESET

XIN

Scik1
SciLk2

RxD
SiNz

TxD
Soutz

tC(CNTRY)

{WH(CNTR) |1 IWL(CNTR)

0.8Vce
0.2Vce

B

o tW(RESET) )
0.8Vce
0.2Vce

tC(Xin)

f—

- |

TWH(XIN) | tWL(XN)

/“ 0.8Vce "\L
A 0.2vee A

fC(Scik1), tC(Scike)

w

tWL(ScLk1), IWL(ScLk2) r IWH(ScLk1), IWH(ScLk2)

¥'0.8Vce 3
L 0.2Vce

tSuU(Sciki-RxD), 1SU(ScLr2-Sing) th(sciki1-RxD), th(Scike-Sine)

[t — - ——

esetesel

-0.2Vce A

e

1d(Sciki-TxD}, td{Scike-Sour2)

tv(Scixi-TxD),
tv(Scike-Soute)

1Y)
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5.1 Electrical Characteristics

(2) Memory expansion mode, microprocessor mode

tC(e)
tWH(e) twiig)
¢ 7[ 0.5Vce \\ ]Z
td(e -AH) V(e -AH)
AD15~ADs 0.5Vce V_%(
tdte -AL) ‘tv(o-AL)
AD7~ADo 0.5Vce %{
td(s -SYNC) tv(¢-SYNC)
SYNC | 0.5vee —>1<><
| td(e -WR) V(o -WR)
RD, WR 0.5Vce
1SU(ONW-¢) th(p -ONW)
e p
onw - X XXX A o 2ves XX
| {Su(DB-¢) thmﬂa)
B8, 0Ne |
td(e -0B) tv(e-DB)
(AP(:BPOJSriB\iZ]g) 0.5Vee >—
(3) Microprocessor mode
RESET "
) 0.5vce /‘
td(RESET-RESETouT) V(e RESETo0Y
RESETourt 0.5Vce l
) 4
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5.2 Typical Characteristics

5.2 Typical Characteristics
5.2.1 Typical current consumption
The typical current consumption of the M38063M6-XXXFP/GP is as shown in Figure 5.2.1.

e 5 Square wave input
I
(MA) Vce = 5.5V
Normal operation
4 mode
25°C
Vce = 4.0V
3 //
2
Wait mode
25°C
1 /
/= Vee = 4.0V
0 |
0 1 2 3 4 5

f(Xin)  (MHz)

Fig. 5.2.1 Typical Current Consumption
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’

5.2.2 Typical port characteristics
Typical port characteristics of the M38063M6-XXXFP/GP are shown in Figures 5.2.2 and 5.2.3

[lon -Von characteristics (P-channel drive) for port PQo)

-50.00
e ——————
—
loH 25C
—— | 85C N
(mA) | _— NO
\
25T \ |
gsc | \ (
N
N \Vcc=5V
\\
‘ Vee=4V N
0.00
0.000 Vor (V) 5.000

Fig. 5.2.2 Typical Characteristics of Port PO P-Channel Qutput Transistor

[loL -VoL characteristics (N-channel drive) for port POq]

50.00 Vcrl:=5V
: 1/ asc_| Voo=5V
loL C ‘/
251 Vec=4V
(mMA) / ~ 25¢ . f
__h_wc:w
/ T gsc
"
V) &4
/
0.00
0.000 VoL (V) 5.000

Fig. 5.2.3 Typical Characteristics of Port PO N-Channel Qutput Transistor
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ELECTRICAL CHARACTERISTICS
5.2 Typical Characteristics

5.2.3 Typical A-D conversion characteristics

Typical A-D conversion characteristics of the M38083M6-XXXFP/GP are shown in Figure 5.2.4.
The line in the lower part of the graph shows the absolute accuracy error. This indicates the
deviation from the ideal value at the point that the A-D output changes. For example, the change
in the A-D output from 00:s to 01:s should ideally occur at the point that ANy = 10mV, but since
it changes at OmV, the error is: 10 - 0 = 10mV.

The line in the upper part of the graph shows the step width of the input voltage at any given
A-D output value. For example, the measured step width of the input voltage is 22mV when the
A-D code is 0D, and the non-linearity error is 22 - 20 = 2mV (0.3 LSB).

A-D CONVERTER STEP WIDTH MEASUREMENT

1 LSB WIDTH (Differential nonlinear)

ERROR (Absolute accuracy!
Vee=5.12 [V] |, Vpee=5.12 [V]

Xin=4.80 [MHz] , ANALOG Port P,
Temp.=25deg.

30 e \ 30
‘ ! : : ' : | i
ZOM ‘ «—w At 420+1LSB
= o ' : : X ‘ : i I f ! -
g 0 L ( ] o 10 =z
z SO0 VOTOR PN OSSR ASTOT O P O SRS &
8 0 j + t ++ t 0 s
¢ ‘ : T 0
& i ' iz
—1LSB
30
20+ 1LSB
5 -
£ 10 -
5 g
0
v &
' . ' s . 3
"] . i . . : | ; | y | . s ( i L = ;
—20 ; L l . & ‘ 4 ' L l . ' —1LSB
-30 e \ U T IO IPRITR VR IOR AT A R [
128 136 144 152 160 (68 176 184 192 200 208 216 224 232 240 248 256
STEP NO.
Measured after the power source has stabilized during operation in single-chip mode
Fig. 5.2.4 Typical A-D Conversion Characteristics
- ________________________________________________ ]
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5.2.4 Typical D-A conversion characteristics

Typical D-A conversion characteristics of the M38063M6-XXXFP/GP are shown in Figure 5.2.5.
The line in the lower part of the graph shows absclute accuracy error. This indicates the difference
between the ideal analog output and the measured oulput value.

The line in the upper part of the graph shows the step width of the output analog value for a one-
bit change in the value input to the D-A converter,

D-A CONVERTER STEP WIDTH MEASUREMENT

1 LSB WIDTH {Ditterential nonlinear)

ERROR {Absolute accuracy)
Vee=5.12 [Vl | Vaer=5.12 [V]

Xn=4.80 [MHz] , ANALOG OUTPUT — DA

Temp.=25deg
30 30
t t
20+ 1LsB
5 -
E o
@
S 2
s}
& 7
5 -
z 10 ‘55
o«
o 0 -2
& ‘ 39
ui < T
i
—20 i ‘ —1LS8
-3 ‘ RN — ‘ 1 ‘
128 136 144 152 160 168 176 184 192 200 208 216 224 232 240 248 2%

STEP NO

Measured after the power source has stabilized during operation in single-chip mode

Fig. 5.2.5 Typical D-A Conversion Characteristics




