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Section 17. Break Module - RS Components

Software writes a logic one to the BRKA bit in the break status and ... Break Module Block Diagram ..... example, either VSS or VDD. .... OSC2 capacitance linearly affects run IDD. Measured with all modules enabled. 4. ... VDD = 4.5 to 5.5 Vdc, VSS = 0 Vdc, TA = TL to TH; timing shown with respect to ... Series resistor(2), (3). 
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Technical Data — MC68H(R)C908JL3
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17.2 Introduction This section describes the break module. The break module can generate a break interrupt that stops normal program flow at a defined address to enter a background program.
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Break Module (BREAK) 17.3 Features Features of the break module include the following: •



Accessible I/O registers during the break Interrupt



•



CPU-generated break interrupts



•



Software-generated break interrupts



•



COP disabling during break interrupts



17.4 Functional Description When the internal address bus matches the value written in the break address registers, the break module issues a breakpoint signal (BKPT) to the SIM. The SIM then causes the CPU to load the instruction register with a software interrupt instruction (SWI) after completion of the current CPU instruction. The program counter vectors to $FFFC and $FFFD ($FEFC and $FEFD in monitor mode). The following events can cause a break interrupt to occur: •



A CPU-generated address (the address in the program counter) matches the contents of the break address registers.



•



Software writes a logic one to the BRKA bit in the break status and control register.



When a CPU generated address matches the contents of the break address registers, the break interrupt begins after the CPU completes its current instruction. A return from interrupt instruction (RTI) in the break routine ends the break interrupt and returns the MCU to normal operation. Figure 17-1 shows the structure of the break module.
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Break Module (BREAK) Functional Description



IAB[15:8]



BREAK ADDRESS REGISTER HIGH 8-BIT COMPARATOR IAB[15:0] BKPT (TO SIM)



CONTROL 8-BIT COMPARATOR BREAK ADDRESS REGISTER LOW



IAB[7:0]



Figure 17-1. Break Module Block Diagram



Addr.



$FE00



Register Name Read: Break Status Register Write: (BSR) Reset: Read: Break Flag Control Register Write: (BFCR) Reset:



$FE03



$FE0C



Read: Break Address High Register Write: (BRKH) Reset:



$FE0D



Read: Break Address low Register Write: (BRKL) Reset:



Read: Break Status and Control $FE0E Register Write: (BRKSCR) Reset: Note: Writing a logic 0 clears SBSW.
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0
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0



0



0
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0



= Unimplemented



R



0



= Reserved



Figure 17-2. Break I/O Register Summary
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Break Module (BREAK) 17.4.1 Flag Protection During Break Interrupts The system integration module (SIM) controls whether or not module status bits can be cleared during the break state. The BCFE bit in the break flag control register (BFCR) enables software to clear status bits during the break state. (See 7.8.3 Break Flag Control Register (BFCR) and see the Break Interrupts subsection for each module.) 17.4.2 CPU During Break Interrupts The CPU starts a break interrupt by: •



Loading the instruction register with the SWI instruction



•



Loading the program counter with $FFFC:$FFFD ($FEFC:$FEFD in monitor mode)



The break interrupt begins after completion of the CPU instruction in progress. If the break address register match occurs on the last cycle of a CPU instruction, the break interrupt begins immediately. 17.4.3 TIM During Break Interrupts A break interrupt stops the timer counter. 17.4.4 COP During Break Interrupts The COP is disabled during a break interrupt when VDD + VHI is present on the RST pin.



17.5 Break Module Registers These registers control and monitor operation of the break module: •



Break status and control register (BRKSCR)



•



Break address register high (BRKH)



•



Break address register low (BRKL)



•



Break status register (BSR)



•



Break flag control register (BFCR)
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17.5.1 Break Status and Control Register (BRKSCR) The break status and control register contains break module enable and status bits. Address:



$FE0E Bit 7



6



BRKE



BRKA



0



0



Read:



5



4



3



2



1



Bit 0



0



0



0



0



0



0



0



0



0



0



0



0



Write: Reset:



= Unimplemented



Figure 17-3. Break Status and Control Register (BRKSCR) BRKE — Break Enable Bit This read/write bit enables breaks on break address register matches. Clear BRKE by writing a logic zero to bit 7. Reset clears the BRKE bit. 1 = Breaks enabled on 16-bit address match 0 = Breaks disabled BRKA — Break Active Bit This read/write status and control bit is set when a break address match occurs. Writing a logic one to BRKA generates a break interrupt. Clear BRKA by writing a logic zero to it before exiting the break routine. Reset clears the BRKA bit. 1 = Break address match 0 = No break address match
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Break Module (BREAK) 17.5.2 Break Address Registers The break address registers contain the high and low bytes of the desired breakpoint address. Reset clears the break address registers. Address:



$FE0C Bit 7



6



5



4



3



2



1



Bit 0



Bit 15



14



13



12



11



10



9



Bit 8



0



0



0



0



0



0



0



0



Read: Write: Reset:



Figure 17-4. Break Address Register High (BRKH) Address:



$FE0D Bit 7



6



5



4



3



2



1



Bit 0



Bit 7



6



5



4



3



2



1



Bit 0



0



0



0



0



0



0



0



0



Read: Write: Reset:



Figure 17-5. Break Address Register Low (BRKL)



17.5.3 Break Status Register The break status register contains a flag to indicate that a break caused an exit from stop or wait mode. Address:



$FE00 Bit 7



6



5



4



3



2



R



R



R



R



R



R



Read:



1



Bit 0



SBSW



Write:



Note(1)



Reset:



0 R



= Reserved



R



1. Writing a logic zero clears SBSW.



Figure 17-6. Break Status Register (BSR)
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SBSW — SIM Break Stop/Wait This status bit is useful in applications requiring a return to wait or stop mode after exiting from a break interrupt. Clear SBSW by writing a logic zero to it. Reset clears SBSW. 1 = Stop mode or wait mode was exited by break interrupt 0 = Stop mode or wait mode was not exited by break interrupt SBSW can be read within the break state SWI routine. The user can modify the return address on the stack by subtracting one from it. The following code is an example of this. Writing zero to the SBSW bit clears it. ; This code works if the H register has been pushed onto the stack in the break ; service routine software. This code should be executed at the end of the ; break service routine software. HIBYTE



EQU



5



LOBYTE



EQU



6



;



If not SBSW, do RTI BRCLR



SBSW,BSR, RETURN



; See if wait mode or stop mode was exited ; by break.



TST



LOBYTE,SP



; If RETURNLO is not zero,



BNE



DOLO



; then just decrement low byte.



DEC



HIBYTE,SP



; Else deal with high byte, too.



DOLO



DEC



LOBYTE,SP



; Point to WAIT/STOP opcode.



RETURN



PULH RTI



; Restore H register.
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Break Module (BREAK) 17.5.4 Break Flag Control Register (BFCR) The break control register contains a bit that enables software to clear status bits while the MCU is in a break state. Address:



$FE03



Bit 7



6



5



4



3



2



1



Bit 0



BCFE



R



R



R



R



R



R



R



Read: Write: Reset:



0 R



= Reserved



Figure 17-7. Break Flag Control Register (BFCR) BCFE — Break Clear Flag Enable Bit This read/write bit enables software to clear status bits by accessing status registers while the MCU is in a break state. To clear status bits during the break state, the BCFE bit must be set. 1 = Status bits clearable during break 0 = Status bits not clearable during break



17.6 Low-Power Modes The WAIT and STOP instructions put the MCU in low-powerconsumption standby modes. 17.6.1 Wait Mode If enabled, the break module is active in wait mode. In the break routine, the user can subtract one from the return address on the stack if SBSW is set (see 7.7 Low-Power Modes). Clear the SBSW bit by writing logic zero to it. 17.6.2 Stop Mode A break interrupt causes exit from stop mode and sets the SBSW bit in the break status register. See 7.8 SIM Registers. Technical Data
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18.2 Introduction This section contains electrical and timing specifications.
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Electrical Specifications 18.3 Absolute Maximum Ratings Maximum ratings are the extreme limits to which the MCU can be exposed without permanently damaging it.



NOTE:



This device is not guaranteed to operate properly at the maximum ratings. Refer to Sections 18.6 and 18.9 for guaranteed operating conditions. Table 18-1. Absolute Maximum Ratings(1) Characteristic



Symbol



Value



Unit



Supply voltage



VDD



–0.3 to +6.0



V



Input voltage



VIN



VSS –0.3 to VDD +0.3



V



VDD +VHI



VSS –0.3 to +8.5



V



I



±25



mA



Storage temperature



TSTG



–55 to +150



°C



Maximum current out of VSS



IMVSS



100



mA



Maximum current into VDD



IMVDD



100



mA



Mode entry voltage, IRQ1 pin Maximum current per pin excluding VDD and VSS



NOTE: 1. Voltages referenced to VSS.



NOTE:



This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that normal precautions be taken to avoid application of any voltage higher than maximum-rated voltages to this high-impedance circuit. For proper operation, it is recommended that VIN and VOUT be constrained to the range VSS ≤ (VIN or VOUT) ≤ VDD. Reliability of operation is enhanced if unused inputs are connected to an appropriate logic voltage level (for example, either VSS or VDD.)
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18.4 Functional Operating Range



Table 18-2. Operating Range Characteristic Operating temperature range Operating voltage range



Symbol



Value



Unit



TA



– 40 to +125



– 40 to +85



°C



VDD



5V ± 10%



3V ± 10%



V



18.5 Thermal Characteristics



Table 18-3. Thermal Characteristics Characteristic



Symbol



Value



Unit



70 70 70 70



°C/W °C/W °C/W °C/W



Thermal resistance 20-Pin PDIP 20-Pin SOIC 28-Pin PDIP 28-Pin SOIC



θJA



I/O pin power dissipation



PI/O



User determined



W



Power dissipation(1)



PD



PD = (IDD × VDD) + PI/O = K/(TJ + 273 °C)



W



Constant(2)



K



Average junction temperature Maximum junction temperature



PD x (TA + 273 °C) + PD2 × θJA



W/°C



TJ



TA + (PD × θJA)



°C



TJM



100



°C



NOTES: 1. Power dissipation is a function of temperature. 2. K constant unique to the device. K can be determined for a known TA and measured PD. With this value of K, PD and TJ can be determined for any value of TA.
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Electrical Specifications 18.6 5V DC Electrical Characteristics Table 18-4. DC Electrical Characteristics (5V) Characteristic(1)



Symbol



Min



Typ(2)



Max



Unit



Output high voltage (ILOAD = –2.0mA) PTA0–PTA6, PTB0–PTB7, PTD0–PTD7



VOH



VDD –0.8



—



—



V



Output low voltage (ILOAD = 1.6mA) PTA6, PTB0–PTB7, PTD0, PTD1, PTD4, PTD5



VOL



—



—



0.4



V



Output low voltage (ILOAD = 25mA) PTD6, PTD7



VOL



—



—



0.5



V



LED drives (VOL = 3V) PTA0–PTA5, PTD2, PTD3, PTD6, PTD7



IOL



10



19



25



mA



Input high voltage PTA0–PTA6, PTB0–PTB7, PTD0–PTD7, RST, IRQ1, OSC1



VIH



0.7 × VDD



—



VDD



V



Input low voltage PTA0–PTA6, PTB0–PTB7, PTD0–PTD7, RST, IRQ1, OSC1



VIL



VSS



—



0.3 × VDD



V



VDD supply current Run, fOP = 4MHz(3) Wait (MC68HRC908xxx)(4) Wait (MC68HC908xxx)(4) Stop(5) –40°C to 85°C



IDD



— — — —



7 1 5 1



10 1.5 5.5 5



mA mA mA µA



Digital I/O ports Hi-Z leakage current



IIL



—



—



± 10



µA



Input current



IIN



—



—



±1



µA



Capacitance Ports (as input or output)



COUT CIN



— —



— —



12 8



pF



POR rearm voltage(6)



VPOR



0



—



100



mV



POR rise time ramp rate(7)



RPOR



0.035



—



—



V/ms



Monitor mode entry voltage



VDD +VHI



1.5 × VDD



—



8.5



V



Pullup resistors(8) PTD6, PTD7 RST, IRQ1, PTA0–PTA6



RPU1 RPU2



1.8 16



3.3 26



4.8 36



kΩ kΩ



LVI reset voltage



VLVR5



3.6



4.0



4.4



V
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Table 18-4. DC Electrical Characteristics (5V) Characteristic(1)



Symbol



Min



Typ(2)



Max



Unit



NOTES: 1. VDD = 4.5 to 5.5 Vdc, VSS = 0 Vdc, TA = TL to TH, unless otherwise noted. 2. Typical values reflect average measurements at midpoint of voltage range, 25 °C only. 3. Run (operating) IDD measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than 100 pF on all outputs. CL = 20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects run IDD. Measured with all modules enabled. 4. Wait IDD measured using external square wave clock source (fOP = 4MHz); all inputs 0.2 V from rail; no dc loads; less than 100 pF on all outputs. CL = 20 pF on OSC2; all ports configured as inputs; OSC2 capacitance linearly affects wait IDD. 5. STOP IDD measured with OSC1 grounded, no port pins sourcing current. LVI is disabled. 6. Maximum is highest voltage that POR is guaranteed. 7. If minimum VDD is not reached before the internal POR reset is released, RST must be driven low externally until minimum VDD is reached. 8. RPU1 and RPU2 are measured at VDD = 5.0V



18.7 5V Control Timing Table 18-5. Control Timing (5V) Characteristic(1)



Symbol



Min



Max



Unit



Internal operating frequency(2)



fOP



—



8



MHz



RST input pulse width low(3)



tIRL



750



—



ns



NOTES: 1. VDD = 4.5 to 5.5 Vdc, VSS = 0 Vdc, TA = TL to TH; timing shown with respect to 20% VDD and 70% VSS, unless otherwise noted. 2. Some modules may require a minimum frequency greater than dc for proper operation; see appropriate table for this information. 3. Minimum pulse width reset is guaranteed to be recognized. It is possible for a smaller pulse width to cause a reset.
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Electrical Specifications 18.8 5V Oscillator Characteristics Table 18-6. Oscillator Component Specifications (5V) Characteristic



Symbol



Min



Typ



Max



Unit



fOSCXCLK



—



10



32



MHz



fRCCLK



2



10



12



MHz



fOSCXCLK



dc



—



32



MHz



Crystal load capacitance(2)



CL



—



—



—



Crystal fixed capacitance(2)



C1



—



2 × CL



—



Crystal tuning capacitance(2)



C2



—



2 × CL



—



Feedback bias resistor



RB



—



10 MΩ



—



Series resistor(2), (3)



RS



—



—



—



Crystal frequency, XTALCLK RC oscillator frequency, RCCLK External clock reference frequency(1)



RC oscillator external R



REXT



RC oscillator external C



CEXT



See Figure 18-1 —



10



—



pF



NOTES: 1. No more than 10% duty cycle deviation from 50% 2. Consult crystal vendor data sheet 3. Not Required for high frequency crystals



RC frequency, fRCCLK (MHz)



14 12 CEXT = 10 pF 5V @ 25°C



10



MCU



OSC1



8 6 VDD 4



REXT



CEXT



2 0 0



10



20 30 Resistor, REXT (kΩ)



40



50



Figure 18-1. RC vs. Frequency (5V @25°C)



Technical Data



196



MC68H(R)C908JL3 — Rev. 1.0 Electrical Specifications



MOTOROLA



Electrical Specifications 3V DC Electrical Characteristics



18.9 3V DC Electrical Characteristics Table 18-7. DC Electrical Characteristics (3V) Characteristic(1)



Symbol



Min



Typ(2)



Max



Unit



Output high voltage (ILOAD = –1.0mA) PTA0–PTA6, PTB0–PTB7, PTD0–PTD7



VOH



VDD – 0.4



—



—



V



Output low voltage (ILOAD = 0.8mA) PTA6, PTB0–PTB7, PTD0, PTD1, PTD4, PTD5



VOL



—



—



0.4



V



Output low voltage (ILOAD = 20mA) PTD6, PTD7



VOL



—



—



0.5



V



LED drives (VOL = 1.8V) PTA0–PTA5, PTD2, PTD3, PTD6, PTD7



IOL



4



9



12



mA



Input high voltage PTA0–PTA6, PTB0–PTB7, PTD0–PTD7, RST, IRQ1, OSC1



VIH



0.7 × VDD



—



VDD



V



Input low voltage PTA0–PTA6, PTB0–PTB7, PTD0–PTD7, RST, IRQ1, OSC1



VIL



VSS



—



0.3 × VDD



V



VDD supply current Run, fOP = 2MHz(3) Wait (MC68HRC908xxx)(4) Wait (MC68HC908xxx)(4) Stop(5) –40°C to 85°C



IDD



— — — —



5 1 4 1



8 1.3 4.5 5



mA mA mA µA



Digital I/O ports Hi-Z leakage current



IIL



—



—



± 10



µA



Input current



IIN



—



—



±1



µA



Capacitance Ports (as input or output)



COUT CIN



— —



— —



12 8



pF



POR rearm voltage(6)



VPOR



0



—



100



mV



POR rise time ramp rate(7)



RPOR



0.035



—



—



V/ms



Monitor mode entry voltage



VDD +VHI



1.5 × VDD



—



8.5



V



Pullup resistors(8) PTD6, PTD7 RST, IRQ1, PTA0–PTA6



RPU1 RPU2



1.8 16



3.3 26



4.8 36



kΩ kΩ



LVI reset voltage



VLVR3



2.0



2.4



2.69



V
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Electrical Specifications Table 18-7. DC Electrical Characteristics (3V) Characteristic(1)



Symbol



Min



Typ(2)



Max



Unit



NOTES: 1. VDD = 2.7 to 3.3 Vdc, VSS = 0 Vdc, TA = TL to TH, unless otherwise noted. 2. Typical values reflect average measurements at midpoint of voltage range, 25 °C only. 3. Run (operating) IDD measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than 100 pF on all outputs. CL = 20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects run IDD. Measured with all modules enabled. 4. Wait IDD measured using external square wave clock source (fOP = 4MHz); all inputs 0.2 V from rail; no dc loads; less than 100 pF on all outputs. CL = 20 pF on OSC2; all ports configured as inputs; OSC2 capacitance linearly affects wait IDD. 5. STOP IDD measured with OSC1 grounded, no port pins sourcing current. LVI is disabled. 6. Maximum is highest voltage that POR is guaranteed. 7. If minimum VDD is not reached before the internal POR reset is released, RST must be driven low externally until minimum VDD is reached. 8. RPU1 and RPU2 are measured at VDD = 5.0V



18.10 3V Control Timing Table 18-8. Control Timing (3V) Characteristic(1)



Symbol



Min



Max



Unit



Internal operating frequency(2)



fOP



—



4



MHz



RST input pulse width low(3)



tIRL



1.5



—



µs



NOTES: 1. VDD = 2.7 to 3.3 Vdc, VSS = 0 Vdc, TA = TL to TH; timing shown with respect to 20% VDD and 70% VDD, unless otherwise noted. 2. Some modules may require a minimum frequency greater than dc for proper operation; see appropriate table for this information. 3. Minimum pulse width reset is guaranteed to be recognized. It is possible for a smaller pulse width to cause a reset.
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18.11 3V Oscillator Characteristics Table 18-9. Oscillator Component Specifications (3V) Characteristic



Symbol



Min



Typ



Max



Unit



fOSCXCLK



—



8



16



MHz



fRCCLK



2



8



12



MHz



fOSCXCLK



dc



—



16



MHz



Crystal load capacitance(2)



CL



—



—



—



Crystal fixed capacitance(2)



C1



—



2 × CL



—



Crystal tuning capacitance(2)



C2



—



2 × CL



—



Feedback bias resistor



RB



—



10 MΩ



—



Series resistor(2), (3)



RS



—



—



—



Crystal frequency, XTALCLK RC oscillator frequency, RCCLK External clock reference frequency(1)



RC oscillator external R



REXT



RC oscillator external C



CEXT



See Figure 18-2 —



10



—



pF



NOTES: 1. No more than 10% duty cycle deviation from 50% 2. Consult crystal vendor data sheet 3. Not Required for high frequency crystals



RC frequency, fRCCLK (MHz)



14 12 CEXT = 10 pF 3V @ 25°C



10



MCU



OSC1



8 6 VDD REXT



4



CEXT



2 0 0



10



20 30 Resistor, REXT (kΩ)



40



50



Figure 18-2. RC vs. Frequency (3V @25°C)
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Electrical Specifications 18.12 Typical Supply Currents 14 12



IDD (mA)



10 8 6 MC68HRC908xxx



4



5.5 V 3.3 V



2 0 0



1



2



3



4 5 6 fOP or fBUS (MHz)



7



8



9



Figure 18-3. Typical Operating IDD, with All Modules Turned On (25 °C) 2 1.75



IDD (mA)



1.50 1.25 1 MC68HRC908xxx



0.75 0.5



5.5 V 3.3 V



0.25 0 0



1



2



3



4 5 fOP or fBUS (MHz)



6



7



8



Figure 18-4. Typical Wait Mode IDD, with ADC Turned On (25 °C) 0.5



IDD (µA)



0.4 0.3 0.2



MC68HRC908xxx 5.5 V 3.3 V



0.1 0 0



1



2



3



4 5 fOP or fBUS (MHz)



6



7



8



9



Figure 18-5. Typical Stop Mode IDD, with all Modules Disabled (25 °C)
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18.13 ADC Characteristics Table 18-10. ADC Characteristics Characteristic



Symbol



Min



Max



Unit



Supply voltage



VDDAD



2.7 (VDD min)



5.5 (VDD max)



V



Input voltages



VADIN



VSS



VDD



V



Resolution



BAD



8



8



Bits



Absolute accuracy



AAD



± 0.5



± 1.5



LSB



Includes quantization



ADC internal clock



fADIC



0.5



1.048



MHz



tAIC = 1/fADIC, tested only at 1 MHz



Conversion range



RAD



VSS



VDD



V



Power-up time



tADPU



16



Conversion time



tADC



16



17



tAIC cycles



Sample time(1)



tADS



5



—



tAIC cycles



Zero input reading(2)



ZADI



00



01



Hex



VIN = VSS



Full-scale reading(3)



FADI



FE



FF



Hex



VIN = VDD



Input capacitance



CADI



—



(20) 8



pF



Not tested



—



—



±1



µA



Input leakage(3) Port B/port D



Comments



tAIC cycles



NOTES: 1. Source impedances greater than 10 kΩ adversely affect internal RC charging time during input sampling. 2. Zero-input/full-scale reading requires sufficient decoupling measures for accurate conversions. 3. The external system error caused by input leakage current is approximately equal to the product of R source and input current.
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Electrical Specifications 18.14 Memory Characteristics Table 18-11. Memory Characteristics Characteristic



Symbol



Min



Max



Unit



VRDR



1.3



—



V



—



1



—



MHz



FLASH read bus clock frequency



fRead(1)



32k



8M



Hz



FLASH page erase time



tErase(2)



1



—



ms



FLASH mass erase time



tMErase(3)



4



—



ms



FLASH PGM/ERASE to HVEN set up time



tnvs



10



—



µs



FLASH high-voltage hold time



tnvh



5



—



µs



FLASH high-voltage hold time (mass erase)



tnvhl



100



—



µs



FLASH program hold time



tpgs



5



—



µs



FLASH program time



tPROG



30



40



µs



FLASH return to read time



trcv(4)



1



—



µs



FLASH cumulative program hv period



tHV(5)



—



4



ms



—



10k



—



cycles



—



10k



—



cycles



—



10



—



years



RAM data retention voltage FLASH program bus clock frequency



FLASH row erase endurance(6) FLASH row program



endurance(7)



FLASH data retention time(8) NOTES:



1. fRead is defined as the frequency range for which the FLASH memory can be read. 2. If the page erase time is longer than tErase (Min), there is no erase-disturb, but it reduces the endurance of the FLASH memory. 3. If the mass erase time is longer than tMErase (Min), there is no erase-disturb, but it reduces the endurance of the FLASH memory. 4. trcv is defined as the time it needs before the FLASH can be read after turning off the high voltage charge pump, by clearing HVEN to logic 0. 5. tHV is defined as the cumulative high voltage programming time to the same row before next erase. tHV must satisfy this condition: tnvs + tnvh + tpgs + (tPROG × 32) ≤ tHV max. 6. The minimum row endurance value specifies each row of the FLASH memory is guaranteed to work for at least this many erase / program cycles. 7. The minimum row endurance value specifies each row of the FLASH memory is guaranteed to work for at least this many erase / program cycles. 8. The FLASH is guaranteed to retain data over the entire operating temperature range for at least the minimum time specified.
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Section 19. Mechanical Specifications 19.1 Contents 19.2



Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203



19.3



20-Pin PDIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204



19.4



20-Pin SOIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204



19.5



28-Pin PDIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205



19.6



28-Pin SOIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205



19.2 Introduction This section gives the dimensions for: •



20-pin plastic dual in-line package (case #738)



•



20-pin small outline integrated circuit package (case #751D)



•



28-pin plastic dual in-line package (case #710)



•



28-pin small outline integrated circuit package (case #751F)



The following figures show the latest package drawings at the time of this publication. To make sure that you have the latest package specifications, contact one of the following: •



Local Motorola Sales Office



•



Motorola Mfax – Phone 602-244-6609 – EMAIL [email protected]



•



Worldwide Web (wwweb) at http://motorola.com/sps



Follow Mfax or Worldwide Web on-line instructions to retrieve the current mechanical specifications. MC68H(R)C908JL3 — Rev. 1.0 MOTOROLA
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Mechanical Specifications 19.3 20-Pin PDIP



–A– 20



11



1



10



NOTES: 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982. 2. CONTROLLING DIMENSION: INCH. 3. DIMENSION L TO CENTER OF LEAD WHEN FORMED PARALLEL. 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.



B L



C



–T–



DIM A B C D E F G J K L M N



K



SEATING PLANE



M N



E G



F



J D



20 PL



0.25 (0.010)



20 PL



0.25 (0.010)



M



T A



M



T B



M



M



INCHES MIN MAX 1.010 1.070 0.240 0.260 0.150 0.180 0.015 0.022 0.050 BSC 0.050 0.070 0.100 BSC 0.008 0.015 0.110 0.140 0.300 BSC 0_ 15 _ 0.020 0.040



MILLIMETERS MIN MAX 25.66 27.17 6.10 6.60 3.81 4.57 0.39 0.55 1.27 BSC 1.27 1.77 2.54 BSC 0.21 0.38 2.80 3.55 7.62 BSC 0_ 15_ 0.51 1.01



Figure 19-1. 20-Pin PDIP (Case #738)



19.4 20-Pin SOIC



NOTES: 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982. 2. CONTROLLING DIMENSION: MILLIMETER. 3. DIMENSIONS A AND B DO NOT INCLUDE MOLD PROTRUSION. 4. MAXIMUM MOLD PROTRUSION 0.150 (0.006) PER SIDE. 5. DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN EXCESS OF D DIMENSION AT MAXIMUM MATERIAL CONDITION.



–A– 20



11



–B–



10X



P 0.010 (0.25)



1



M



B



M



10



20X



D



0.010 (0.25)



M



T A



B



S



J S



F R X 45 _ C –T– 18X



G



K



SEATING PLANE



DIM A B C D F G J K M P R



MILLIMETERS MIN MAX 12.65 12.95 7.40 7.60 2.35 2.65 0.35 0.49 0.50 0.90 1.27 BSC 0.25 0.32 0.10 0.25 0_ 7_ 10.05 10.55 0.25 0.75



INCHES MIN MAX 0.499 0.510 0.292 0.299 0.093 0.104 0.014 0.019 0.020 0.035 0.050 BSC 0.010 0.012 0.004 0.009 0_ 7_ 0.395 0.415 0.010 0.029



M



Figure 19-2. 20-Pin SOIC (Case #751D)
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19.5 28-Pin PDIP



28



NOTES: 1. POSITIONAL TOLERANCE OF LEADS (D), SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL CONDITION, IN RELATION TO SEATING PLANE AND EACH OTHER. 2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL. 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.



15



B



DIM A B C D F G H J K L M N



14



1



L



C



A N



H



G



F



M



K



D



J



SEATING PLANE



MILLIMETERS MIN MAX 36.45 37.21 13.72 14.22 3.94 5.08 0.36 0.56 1.02 1.52 2.54 BSC 1.65 2.16 0.20 0.38 2.92 3.43 15.24 BSC 0° 15° 0.51 1.02



INCHES MIN MAX 1.435 1.465 0.540 0.560 0.155 0.200 0.014 0.022 0.040 0.060 0.100 BSC 0.065 0.085 0.008 0.015 0.115 0.135 0.600 BSC 0° 15° 0.020 0.040



Figure 19-3. 28-Pin PDIP (Case #710)



19.6 28-Pin SOIC NOTES: 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982. 2. CONTROLLING DIMENSION: MILLIMETER. 3. DIMENSION A AND B DO NOT INCLUDE MOLD PROTRUSION. 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER SIDE. 5. DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN EXCESS OF D DIMENSION AT MAXIMUM MATERIAL CONDITION.



-A15



28



14X



-B1



P 0.010 (0.25)



M



B



M



14



28X



D



0.010 (0.25)



M



T A



S



B



M



S



R



X 45



C 26X



-T-



G



SEATING PLANE



K



F J



DIM A B C D F G J K M P R



MILLIMETERS MIN MAX 17.80 18.05 7.40 7.60 2.35 2.65 0.35 0.49 0.41 0.90 1.27 BSC 0.23 0.32 0.13 0.29 0° 8° 10.01 10.55 0.25 0.75



INCHES MIN MAX 0.701 0.711 0.292 0.299 0.093 0.104 0.014 0.019 0.016 0.035 0.050 BSC 0.009 0.013 0.005 0.011 0° 8° 0.395 0.415 0.010 0.029



Figure 19-4. 28-Pin SOIC (Case #751F)
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Section 20. Ordering Information 20.1 Contents 20.2



Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207



20.3



MC Order Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208



20.2 Introduction This section contains ordering numbers for the MC68H(R)C908JL3, MC68H(R)C908JK3, and MC68H(R)C908JK1.
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Ordering Information 20.3 MC Order Numbers Table 20-1. MC Order Numbers MC order number MC68HC908JL3CP MC68HC908JL3CDW MC68HC908JL3MP MC68HC908JL3MDW MC68HRC908JL3CP MC68HRC908JL3CDW MC68HRC908JL3MP MC68HRC908JL3MDW MC68HC908JK3CP MC68HC908JK3CDW MC68HC908JK3MP MC68HC908JK3MDW



Oscillator type



FLASH memory



Package



4096 Bytes



28-pin package



Crystal oscillator



RC oscillator



Crystal oscillator 4096 Bytes



MC68HRC908JK3CP MC68HRC908JK3CDW MC68HRC908JK3MP MC68HRC908JK3MDW MC68HC908JK1CP MC68HC908JK1CDW



RC oscillator



20-pin package



Crystal oscillator 1536 Bytes



MC68HRC908JK1CP MC68HRC908JK1CDW



RC oscillator



Notes: C = –40 °C to +85 °C M = –40 °C to +125 °C (available for VDD = 5V only) P = Plastic dual in-line package (PDIP) DW = Small outline integrated circuit package (SOIC)
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Section 17. Break Module - RS Components 

Supply voltage. VDD. â€“0.3 to +6.0. V. Input voltage. VIN. VSSâ€“0.3 to VDD +0.3 ..... 2.54 BSC. 0.100 BSC. J. 0.21. 0.38. 0.008. 0.015. K. 2.80. 3.55. 0.110. 0.140. L.
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Section 17. Break Module - RS Components 

Break Status and Control Register (BRKSCR) . . . . . . . . .187. 17.5.2 ..... RPU1. RPU2. 1.8. 16. 3.3. 26. 4.8. 36. kÎ©. kÎ©. LVI reset voltage. VLVR5. 3.6. 4.0. 4.4. V ...
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C&K Components - RS Components 

K01 10 mm square snap-on. K02 Ã¸8 mm round snap-on. K03 8,5 x 3,8 mm single floating. K04 18,5 x 3,8 mm double floating. K05 5 mm square. Button Color.
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Untitled - RS Components 

In the continual goal to improve our products, we reserve the right to make any modifications judged necessary. ACTUATOR. NOMINAL CURRENT AT 25Â°c (*10 ...
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R125.704.001 - RS Components 

Insertion loss. 0.05 âˆšF(GHz) dB Maxi. RF leakage. - (. 100 - F(GHz)) dB Maxi. Voltage rating. 500 Veff Maxi. Dielectric withstanding voltage. 1000 Veff mini.
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product specifications - RS Components 

Normal operating temperature. TOP. 0. 50. Â°C. Normal storage temperature. TST. -10. 60. Â°C .... N = 0 : 1-line display ... BF cannot be checked before this instruction. ..... Module repairs will be invoiced to the customer upon mutual agreement.
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R191.209.000 - RS Components 

Insertion loss. 0.250 âˆšF(GHz) dB Maxi. RF leakage. - (. 57 - F(GHz)) dB Maxi. Voltage rating. 500 Veff Maxi. Dielectric withstanding voltage. 1000 Veff mini.
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Sefram - RS Components International 

SystÃ¨me de refroidissement astucieux : circulation forcÃ©e avant - arriÃ¨re. â€¢ EntrÃ©e programmation analogique. â€¢ Prise de potentiel Ã  distance pour compenser les ...
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loctite 5920 - RS Components 

Pressure 0.62 MPa, time 15 seconds, temperature 25 Â°C: ... Cured @ 25 Â°C / 50Â±5% RH ... Storage information may be indicated on the product container.
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AIM104-386EX - RS Components 

send the specified files using ZMODEM protocol, wild-cards allowed. /Q turn off status ...... PL1 - Input/Output Connector : 50way right angle header. The suffix ...
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2004 Circuit Protection Databook - PolySwitch ... - RS Components 

If the time-to-trip of the PolySwitch device is too fast or too slow for the circuit, go ... the PolySwitch device you selected with the application's space ... Loudspeakers ..... 1.46. 1.34. 1.11. 0.49. RHE400. 5.40. 5.00. 4.60. 4.10. 4.00. 3.50. 3.
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50v - 1.5a quad darlington switches - RS Components 

mA. The ULN2064B, ULN2066B, ULN2068B and. ULN2070B contain integral suppression diodes for inductive loads have common emitters. The. ULN2074B ...










 


[image: alt]





DC-DC Converter Applications - RS Components International 

Inhabited. AIC. 4.0. 1.64. Cargo. Space Flight. SF. 0.5. 1.00. Missile Launch. ML. 12.0 ... Cargo occupied by aircrew entertainment and non-safety critical applications. Space. SF ...... netic waves in air and cover the frequency spectrum .... The re
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DC-DC Converter Applications - RS Components International 

can be rapidly designed using computer bas- ed CAD tools to ...... 12,96. 13,08. 13,2. Volts. RU = 1019,45 257,41 134,39 84,06 56,68 39,47 27,65 19,03 12,47.
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wide bandwidth and mos inputs single op-amps - RS Components 

(Plastic Micropackage). N. DIP8. (Plastic .... Note 2 : Full power bandwidth = SR. Î  Vopp. 151-04. ... mon point return for power and signal. â€¢ All leads must be ...
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MIT400 Series Insulation and continuity testers - RS Components 

Archcliffe Road. Dover Kent. CT17 9EN. England ...... Unit 26 9 Hudson Avenue. Castle Hill. Sydney NSW 2125 Australia. T +61 (0)2 9659 2005. F +61 (0)2 9659 ...
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iso high side smart power solid state relay - RS Components 

DESCRIPTION. The VN06SP is a monolithic device made using. STMicroelectronics. VIPower. Technology, intended for driving resistive or inductive loads.
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n-channel enhancement mode power mos transistors - RS Components 

Unit. BUZ11. BUZ11FI. VDS. Drain-source Voltage (VGS = 0). 50. V. VDG R ... Test Conditions. Min. Typ. Max. Unit. VGS(th). Gate Threshold Voltage VDS = VGS.
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high voltage damper diode (crt horizontal deflection) - RS Components 

Unit. 1200B. 1500B. VRRM. Repetitive peak reverse voltage. 1200. 1500. V. VRWM ... Symbol. Test Conditions. Min. Typ. Max. Unit. IR *. Tj = 25Â°C. VR = VRWM.
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MIT400 Series Insulation and continuity testers - RS Components 

Black Test lead connection. Test button and lead null. Insulation lock button. Function buttons ... indicator. Lead null indicator ..... 90% RH at 40 Â°C max. Storage ...
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high voltage damper diode (crt horizontal deflection) - RS Components 

Unit. 1200A. 1500A. VRRM. Repetitive peak reverse voltage. 1200. 1500. V. VRWM ... Symbol. Test Conditions. Min. Typ. Max. Unit. IR *. Tj = 25Â°C. VR = VRWM.
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high voltage damper diode (crt horizontal deflection) - RS Components 

(CRT HORIZONTAL DEFLECTION). Symbol. Parameter. Value. Unit. VRRM ... Symbol. Test Conditions. Min. Typ. Max. Unit. IR *. Tj = 25Â°C. VR = VRWM. 200.
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Module 6: Building XP Embedded Components Using ... .fr 

domain names, e-mail addresses, logos, people, places, and events depicted herein are fictitious, and no association with any real company, organization, ...
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Module 7: Advanced Components and Additional Support Tools 

components, and Windows XP Embedded operating systems. â–« Explain the ... MOC2545C, Developing Embedded Solutions for Microsoft Windows XP. Embedded. ..... Run SCAN1 which will scan the files and registry on your C drive (XP/XPe.
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